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A COMMEMORATIVE ISSUE. 

The anniversary issue which we published last week celebrating 
the close of the first thirty years of existence of the ELrecrricaL 
WorLbD AND ENGINEER and the beginning of its fourth decade, has 
been received in a most cordial and appreciative manner by our 
friends and readers, many of whom have been good enough to 
address us letters of congratulation upon the event and wishing us 
God-speed for the future. In doing so, several of them have ex- 
pressed surprise at the size of the number, as well as at the variety 
of the contents and the quantity of advertising. These remarks 
and felicitations encourage us to make one or two notes as to the 
difference between the earliest issues of this journal and that of 
March 5. A comparison might be made with the old Operator, even 
more emphatic as to the growth of the journal, but it will suffice 
to give a few figures as to the first issue of January, 1883—when the 
paper became the Operator and Electrical World—and the last one 


just published. 


Twenty-one years ago this journal, therefore, gratifying its worthy 
ambitions and rising from the status of a paper merely for oper- 
ators to that of one covering the entire electrical field, although it 
had previously given a great deal of space to general electrical 
topics, was proud to call attention to the fact that it consisted of no 
fewer than 16 pages. Eight of these pages were devoted to text 
and eight to advertisements. As the form was then that of a folio, 
these pages were nearly twice the size of the present quarto, making, 
therefore, roughly, about 16 pages of text and 16 pages of advertise- 
ments. Last week the ELecrricAL Wortp AND ENGINEER published 
go pages of text with a four-page supplement, and 196 pages of ad- 
vertisements. In the first issue of January, 1883, the 16 pages of 
advertising contained 66 advertisements, including one or two of 
the publisher with regard to books. The last issue contained no 
fewer than 593 advertisements. The contrast between two such 
issues is indeed remarkable, but is only in keeping with the won- 


derful growth and expansion of the electrical arts in general. 


a  O 


THE DEVELOPMENT OF INDUSTRIAL ELECTROCHEMISTRY. 

In the swift advancement of all branches of electrical engineering 
during the thirty years of the life of this journal, elecrochemical 
industries have vigorously participated only during the latter half 
of this period. It may perhaps not be surprising to read in Dr. 
Roeber’s article published in our last issue that thirty years ago 
commercial electrochemistry was represented only by some branches 
of electroplating and by primary battery engineering; yet it is prob- 
ably not generally known that the first American electrolytic copper 
refining plant was erected so recently as in 1882 while now 85 per 
cent. of all the pure copper of the world is electrolytically refined in 
this country. Most of the other electrochemical processes are of 
still more recent date. The electrical engineer has become inti- 
mately connected with electrochemical engineering by the introduction 
of the storage battery into central stations and sub-stations; he has 
there learned that electrochemical methods are the most suitable 
ones for storing electrical energy. But this storage of large amounts 
of energy is a feature also characteristic of the industries which 
represent the reverse problem of battery engineering, namely the 


production of chemical effects by electrical means. 


A cursory review of these industries shows an astonishing variety 


of methods available for producing a certain chemical effect. We 
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have electrothermic reactions in the electric furnace, electrolytic 
reactions, combinations of electrothermic and electrolytic reactions, 
and the methods of discharges through gases. To take a single case, 
to get caustic soda and bleaching powder from common salt, we 
have three essentially different classes of electrolysis of an aqueous 
solution of sodium chloride—the mercury cathode, diaphragm, and 
gravity processes—besides the electrolysis of fused salt with a lead 
cathode. All these processes are worked on a commercial scale 
and the classes of mercury cathode and diaphragm processes alone 
All these 


different processes, however, are characterized by one common fea- 


cover quite a number of essentially different methods. 


ture, namely, that care is taken to keep the anodic and cathodic 
products of electrolysis separate from each other. That this is pos- 
sible in so many different ways, characterizes the variety of electro- 
chemical methods. On the other hand, if we provide means which 
facilitate the reaction between the anodic and cathodic products in 
the electrolysis of sodium chloride, we get hypochlorites or bleach- 
ing liquor. This shows how by an apparently slight modification 


of the process we get other products. 





The effect of varying the result by changing the condition of the 
same experiment is perhaps most beautifully illustrated by the sim- 
ple reaction between silica and carbon in the electric furnace, which 
may yield either carborundum or “white stuff” or silicon or graphite 
or silixicon. But while this example illustrates the enormous pos- 
sibilities of electrochemical methods it also illustrates the inherent 
difficulties of electrochemical engineering, since it shows the neces- 
sity of carefully establishing and maintaining the proper conditions 
of operation in every process. The abundance in this country of 
valuable raw materials, and especially metals, to which electro- 
chemical methods can be advantageously applied, coupled with the 
fact that our electrochemical and electrometallurgical engineers, 
every one of whom is a pioneer in a new field, are not working by 
the rule of thumb but according to exact principles, appears to fully 
justify the very high hopes entertained by those most competent to 
judge for the future of industrial electrochemistry. Here we be- 
lieve will be a large part of the valuable work to be done during 


the next thirty years of this journal. 
‘. ibcichihiileas 
THIRTY YEARS PROGRESS IN ELECTROMAGNETIC THEORY. 

It is very interesting to consider the growth and development of 
electric theory during the past three decades. It has not been so much 
in the physical or pure theory as in the applied theory that the ad- 
vance has been made. In the fundamental theory of the science, as 
reflected in the works of Gauss, Weber and Maxwell, thirty years 
ago, there is comparatively little increase; but in electrotechnical 
theory there has been a great advance and development. For ex- 
ample, the theory of the magnetic circuit has been developed during 
the last thirty years, and without this theory very little practical de- 
velopment could have been made in the art of constructing dynamos. 
All advances in construction would have been by empirical groping. 
Thirty years ago there was no alternating-current technology worth 
mentioning. Our recent industrial development of power transmis- 
sion has rendered necessary an applied science of alternating-cur- 


rents which is already extensive, and is constantly extending. 





In the direction of electromagnetic waves, science has made notable 
advances in three decades. In that time the proposition has been 
set up and established that radiant energy is of electromagnetic 
nature, viz.: an oscillatory electromagnetic disturbance in the ether. 
Waves of radiant energy have been artificially produced by electric 
means with wave lengths as small as a few inches; but no artificial 
electric mechanism has yet been devised to produce wave lengths as 
short as a few microns, the condition necessary in order that the 


retina may respond, and the stimulus of light be produced. Of recent 
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years the electronic theory has made great strides as a working hy- 
pothesis. It is still only in the stage of partial development. It is 
very comprehensive in its scope, since it may be said to offer an ex- 
planation of all matter, on the basis of electrical point sources in the 
ether. It also attempts to explain the phenomena of mechanical 
inertia, or the vis-inertia of matter, on the basis of self-induction in 
moving electrons; i. e., the moving charges that by postulation form 
matter. According to this theory, all electric charges are associated 
with ions or portions of atoms. No communication of electric charge 
can occur without the movement of such ions. Electric waves in 
free ether are, however, capable of carrying away the energy of such 
ions. All this theory has been created during less than thirty years, 
and if not yet demonstrated it must at least be admitted that each 


succeeding year gives more support to the theory. 





Concerning the fundamental nature of electricity itself, there is still 
no certainty, but there are several hypotheses. There are several 
theories for explaining both electricity and magnetism in terms of 
the ether. None of these theories seem capable of being submitted to 
experimental demonstration. It is certain, however, that, since the 
interconnection between electricity and magnetism is known, a dem- 
onstration of the nature of the one must, by corollary, include a dis- 
closure of the nature of the other. Moreover, it would now seem 
likely that the complete unraveling of the nature of electricity would 
necessarily include a revelation of the nature both of matter and of 
gravitation. All that can be said with reasonable certainty at present 
seems to be that electricity and magnetism are states of disturbance 
in the universal ether, although the exact kind of disturbance can- 
not yet be defined, partly because the mechanism of the ether itself 
must be sufficiently known in order to differentiate its disturbed con- 


ditions from its normal conditions. In the case of air, as an atmos- 
phere on the surface of our globe, we have a sufficiently clear idea 
of its nature to enable us to say that a streaming disturbance of the 
air, necessarily accompanied by spinning or vorticity, constitutes the 
Wind may, therefore, 


Sound, as it reaches 


phenomenon that we all recognize as wind. 
be defined as a particular disturbance of the air. 
our ears, we attribute to a different kind of disturbance in air. So 
it seems clear, in like manner, that magnetism and electricity are 
particular disturbances in the ether. Just what the disturbances are 
is not clear. But we know that the two disturbances are mutually 
related in the manner that streaming is related to spin or vorticity in 
an incompressible fluid. Consequently, as the material for producing 
wind is always present, if we have suitable mechanism, say a fan, 
and power to drive it; so the material for producing electricity or 
magnetism is always present in the universal ether, if we have suit- 
able mechanism, say a dynamo, and power to drive it. 


—— $$$ 


PREDETERMINATION OF [FRANSFORMER REGULATION. 

The alternating-current transformer is a most useful and a mar- 
velously simple machine for exchanging volts into amperes, when 
the terms of the statement are treated broadly, and not read through 
technically-adjusted spectacles. The transformer, however, has one 
objection, namely, that no practical plan of compounding it has yet 
been found. As the load comes on a so-called “constant-potential 
transformer,” it forgets, to some extent, its duties to constant poten- 
tial, in paying attention to the load. The pressure at terminals drops 
under load, like that of a shunt dynamo. The drop is small in large, 
well-constructed transformers, on non-inductive loads; but it is quite 
appreciable on inductive load, and, moreover, there is also the inev- 
itable drop in secondary wiring. The result is that an automatically 


compounded transformer to maintain constant pressure under all 
Something 


loads at the mean distance lamp would be a great boon. 
might be done by suspending the secondary coil, and allowing it to 
approach the primary coil under load, as in the “tub-system”; but 
this would destroy the beautiful simplicity of the transformer mech- 








MARCH 12, 1904. 


anism. It is known that a constant-potential transformer, in addi- 
tion to its pressure-varying properties, behaves like a single choking 
coil in the primary circuit. This proposition has been published in 
our columns. It is known that the resistance of the equivalent chok- 
ing coil is the total resistance of the coils of the transformer, when 
reduced to a level transformer. It is also known that the inductance 
and reactance of the equivalent choking coil can be obtained from 


measurements made with short-circuited secondary. 


In an article appearing on page 515 of this issue, Mr. E. G. Reed 
gives an empirical formula by which the inductance of the equivalent 
choking coil can be computed for a transformer of a particular 
type of construction. The formula involves the square of the number 
of primary turns and some geometrical relations that may be taken 
This is a very convenient formula, and 


Mr. Reed gives a 


from the working drawings. 
is given in one of the text-books on the subject. 
table of numerical data for a series of commercial core-type trans- 
formers, setting forth the inductances as computed in the above 
The results are said to correspond very closely with the 
It appears from Mr. Reed’s inter- 


manner. 
experimentally observed values. 
esting table that the reactance factor of this line of transformers in- 
Also that 


above 10 kw the reactance factor very nearly follows a straight-line 


creases from 0.5 in 0.5-kw size, to 3.64 in 50-kw size. 


law, with respect to size of transformer, increasing 0.5 for every 10 
kw. The reactance factor of this line of transformers, according to 
the table, may, in fact, be expressed, for sizes above 10 kw, by the 
equation f = I P/20, where f is the reactance factor and P the 


capacity of the transformer in kilowatts. It is evident from an 
inspection of the values given in the table that the percentage resist- 
ance drop diminishes nearly according to a straight-line law beyond 
20-kw capacity, being then expressed, approximately, by the equation, 
n = 1.6 — 0.011 (P — 20). On the other hand, the reactance drop 
steadily increases with the capacity. This would mean that such 
transformers would regulate better in increasing sizes on non-induc- 
tive loads, but would not regulate better, and even somewhat worse, 
in increasing sizes, on heavily inductive loads. 
ata in iaeacreenlhimcinicis 

HIGH-TENSION CONSTRUCTION. 

Mr. Semenza’s paper on this topic at the last Institute meeting is a 
most instructive presentation of the results following from European 
conditions. In almost every department of engineering the differing 
conditions here and abroad affect current practice deeply, and line 
construction is no exception to the rule. As the author very truly 
remarks, the importance of good line construction was slow to be 
recognized and insufficient precaution were taken against trouble. 
A few years served to teach the lesson of thoroughness, and line 
work as now carried out both here and abroad is reduced to a 
matter of careful and thorough engineering. But conditions vary 
from country to country and the practice advocated by Mr. Semenza 
would, we fear, generally lead to difficulties here. In the first place, 
they seem to have a curious fashion of figuring rights of way in 
Mr. Semenza’s country, at so much per pole. Here it is generally 
regarded as very bad practice to secure anything less than a full 
right of way for complete access to the line at all times, and on 
important systems the right of way amounfs to a considerable 
acreage. Preferably, we take to highways through our less settled 
and more heavily wooded country as the only way of securing proper 
access to the line without prohibitive expense. In either case, a full 
private right of way or utilization of a public way, there is nothing 
of any material account to be saved by increasing the span so far 
as cost of way is concerned. Then we are, of course, compelled here 
to face climatic difficulties to an extent unknown in Italy. Our ex 
tremes of temperature and the dangers from snow, sleet and wind 


are so serious that a factor of safety which would be permissible 
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in a milder climate is quite out of the question here. This alone 


would account for many of the differences in line construction. 





The ordinary American preference for rather thick wooden poles 
and rather short spans is mainly due to fear of the strength of long 
spans in our rather ferocious climate. We are just beginning to 
use long spans and steel towers, an extension of Mr, Semenza’s 
methods, and their success here is still very problematical. Again, 
we are apparently able to get a far better wooden pole here than 
in Italy, for the life quoted by Mr. Semenza for wooden poles of 
two to ten years is far shorter than is found in American practice. 
In fact, ten years would be about the minimum life for wooden poles 
such as are used on the best American transmission lines, and it is 
an open question whether steel lattice poles would not be danger- 
ously weakened by rust in a time not very much longer when ex- 
posed to a really bad sample of American climate. Again, on our 
long high-voltage lines running through a sparsely settled country, 
the insulating properties of wooden poles and cross arms are a val- 
uable asset. Every manager of a transmission system can call to 
mind cases where an insulator has broken without serious results, 
the wire falling upon the cross arm harmlessly or with only in- 
considerable burning, and staying in this position until repaired. A 
similar accident with a steel supporting structure would quite cer- 
tainly put the line out of commission for some hours. Of course, 
in this connection the cross arm is more important than the pole, 
and steel poles, if they ever come into considerable use here, will 
quite certainly be used with wooden cross arms very thoroughly 
treated. In short, it seems very doubtful whether steel poles can 
be used under American conditions with any such advantage as is 


claimed for them by Mr. Semenza in Italian practice. 


It would be very interesting to know the relative properties of 
American and European insulators. Here glass is used on some 
very high-tension lines with capital results, but as Mr. Semenza in- 
dicates, it is a material under suspicion as to durability. The cheaper 
labor abroad and the experience of many years in porcelain manu- 
facture certainly should make it possible to obtain high-grade in- 
sulators far more cheaply there than here. On our great trans- 
mission systems the steady upward tendency of voltages keeps the 
insulator maker constantly upon the jump. No sooner does he 
standardize a good insulator for 30,000 volts than a call comes for 
an insulator to stand 50,000 or 60,000 volts. The present tendency 
in design of insulators is bad so far as successful production is con- 
cerned. Too much stress has been laid on dimensions in the mis- 
taken notion that two square feet of bad insulating surface is better 
than one square foot of first-class material, and the result has been 
huge insulators of dimensions which make proper mixing and firing 
of the clay extremely difficult, and add new difficulties to line con- 
struction. Of the voltages now in use wide separation of the line is 
imperative and even at moderate voltages wide separation is ad- 
visable to lessen the chance of interruptions of service by wind- 
blown branches or by birds fouling the wires, and the weight of 
We like the 


They seem well fitted 


these big insulators becomes a rather serious matter. 
insulator designs shown by Mr. Semenza. 
to prevent surface leakage, and neither present undue surface to 
creeping discharges nor needless weight to render proper support 
difficult. 


better than our common method of screwing them in, although in 


The foreign practice, too, of cementing in the pins seems 


this connection it is of course not unusual to cement in pins here. 
In the electrical design of the lines Mr. Semenza follows much the 
same practice that is current here, although on most of our lines 
As a 


practical problem, figuring the theoretical best cost of copper is a 


regulation is the controlling factor in the choice of line loss. 


very troublesome proposition here on account of the very uncertain 
selling price of the energy transmitted. 
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Developments in the Allis-Chalmers Situation. 





The recent announcements in these columns with regard to the 
intention of the Allis-Chalmers Company to enter the field of heavy 
electrical machinery, as well as to develop the production of steam 
turbines, hydraulic turbines, gas engines, etc., in addition to its other 
well-known and standard lines of prime-movers, has been noted with 
the greatest interest by every one throughout the country occupied 
in electric light, power and traction. It would appear, however, that 
the Allis-Chalmers management is by no means at the end of the 
radical and decisive moves which it is to make under the new régime 
just entered upon, for as we go to press other developments are an- 
nounced or rumored. 

One of the most important events within the past few days has 
been the conclusion of an alliance between the Allis-Chalmers Com- 
pany and the Bullock Electric Manufacturing Company. Some time 
ago the Bullock Company secured a heavy contract for the equipment 
of the new Allis-Chalmers shops in the vicinity of Milwaukee, an 
event which may possibly have led up to the present deal owing to 
the satisfactory results obtained with the apparatus under test. Be 
this as it may, it now appears that the Bullock Electric Manufactur- 
ing Company, of Cincinnati, which is a New Jersey corporation, has 
been leased by a new Bullock Company organized under the laws 
of Ohio. This new corporation is one in which the Allis-Chalmers 
Company is financially interested as principal owner, and it takés 
over the business of its predecessor as a going concern. In this 
manner the Allis-Chalmers Company is at once able to fill orders 
ranging throughout the entire field of direct-current and alternating- 
current generating apparatus, Mr. B. A. Behrend, the engineer of 
the company, having added to the well-known standard line of direct- 
current motors and generators, rotary converters and some of the 
largest types of polyphase alternators and synchronous motors com- 
plying with the most exacting requirements in this country. It 
is also understood that the Bullock output now includes street rail- 
way motors, and that some of these have already been supplied to a 
road in Indiana. In this connection it is interesting to record that 
the new company has made a personal contract with President George 
Bullock, under whom the old company was vigorously and success- 
fully built up, so that the administration of the company will remain 
unchanged, a contract having also been made with Mr. Neave for the 
retention of his services as vice-president. Some curiosity has been 
expressed in electrical circles as to the manner in which the Allis- 
Chalmers Company would be able to come at once into the market 
with electrical apparatus, instead of waiting one or two years to 
develop productions of its own, but it will be seen that this move 
provides for it a very satisfactory solution of the problem, enabling 
it to bid at once on whatever contract may be offered. 

In connection with the affairs of the Allis-Chalmers Company, 
itself, and its own internal management, it would appear that some 
vital and important changes are being made. The first and most 
noteworthy of these is the resignation of President Chas. Allis, whose 
wife has been in seriously ill health and is now proceeding to the 
Mediterranean under medical advice for an indefinite stay. Mr. 
Allis felt that under these private conditions he could not possibly 
give all the attention to the business of the company that its affairs 
demanded at this juncture, and preferred, therefore, to take this 
step. His place in the management is to be filled by Mr. B. H. 
Warren, formerly vice-president of the Westinghouse Electric & 
Manufacturing Company and a man of distinguished engineering and 
business attainments, as well as of marked energy and executive 
ability. It is also understood that Mr. Edward D. Adams, the 
banker, who has been identified with the company since its or- 
ganization a few years ago, has consented to take the chairman- 
ship of the executive committee, this step involving the abolition 
of some of the previously existing committees and the concen- 
tration of a great deal of responsibility and power in his hands. 
Mr. Adams will, in fact, make his offices at the New York head- 
quarters in the Empire Building and give a large amount of his 
time and thought to Allis-Chalmers affairs. No more striking proof 
could be given of the vigor with which the business of the company 
is to be pushed than these two events. 

It has already been stated in these columns that Mr. John F. Kelly, 
formerly of the Stanley Company, has been made head of the elec- 
trical engineering department of the company, with Mr. William 
Stanley, Jr., as consulting electrical engineer; and to this may now 
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be added the fact that Mr. Kelly has already begun his work and 
taken up affairs at the Allis-Chalmers offices. The company has 
other important plans and arrangements under contemplation, but 
the announcement of these above will suffice to keep the eyes of the 
electrical community fixed upon the action of the newcomer, whose 
entrance into the field must obviously be most profoundly felt. 

In connection with Bullock Company affairs, we quote Mr. Joseph 
S. Neave, vice-president of the corporation, as follows: “The present 
Bullock Electric Manufacturing Company will remain intact. The 
same officers will be continued, and also the same management. The 
old company is incorporated according to the laws of New Jersey. 
There will be another Bullock Electric Manufacturing Company 
formed according to the laws of Ohio. This will be the leasing 
company of the plant, and this company will run the Bullock plant 
as it is run at the present time. In fact, the Bullock Electric Elec- 
tric Manufacturing Company and the Allis-Chalmers plants will be 
run as if they were one concern. The Allis-Chalmers Company 
guarantees to pay the 6 per cent. dividend on the preferred stock 
of the Bullock Company. It goes further; the Allis-Chalmers Com- 
pany agrees to pay 6 per cent. on the common stock of the old Bul- 
lock Electric Manufacturing Company for all the assets of the Bul- 
lock Electric Company that are over and above the valuation of the 
preferred stock. 

“As an explanation of the payment of dividends for the common 
on the quick assets of the company, it might be stated that the pre- 
ferred stock of the present Bullock Company amounts to $1,100,000, 
and the common to $1,000,000. Thus, after the valuation of the 
plant has covered the preferred stock and there should be, for in- 
stance, $500,000 of what is termed quick assets over, the Allis-Chal- 
mers Company guarantees, during the life of the lease, 6 per cent. 
on this amount for the Bullock common stock. 

“Besides the payment of these dividends,’ continued Mr. 
“the Allis-Chalmers Company agrees to divide the profits 
concern between the new company and the common stock 
old company. This will tend to make the earning power 
common stock of the old company a great deal more than it is at 
the present time. 

“As a result of this deal with the Allis-Chalmers Company, the 
present capacity of the Bullock electrical works is to be enlarged. 
The first thing that will be done will be to erect another large shop, 
with an area of 40,000 sq. ft., where motors for street cars will be 
manufactured. This will mean the employment of about 400 more 
hands. It is the intention of the new leasing company to enter 
actively into the street car equipment field. The lease is for 25 
years with the privilege of renewal for another 25 years on the 
same terms. It is my opinion that when the plants that are now 
under way have been completed the Bullock electrical works will, give 
employment to from 2,000 to 3,000 hands. 

“While the papers in the deal have all been signed, the deal will 
not go legally into effect until after the stockholders of the present 
Bullock Electric Company have had their special meeting at Jersey 
City on Wednesday, March 16. Mr. George Bullock and myself 
will be at that meeting with the proxies to ratify the deal.” 


Neave, 
of the 
of the 
of the 





Telegraph Between Irkutsk and Pekin. 





The Commercial Cable Company is advised that by an arrange- 
ment with the Great Northern Telegraph Company, the direct wire 
between Irkutsk, Siberia, and Pekin, China, is open for the inter- 
change of business. 





Trolley Beats Steam. 





A special dispatch to the daily press from Kansas City, Mo., 
of March 4, “In a two-and-a-half-mile race between 
a Missouri Pacific express train and an electric car on the Leaven- 
worth-Kansas City line last night, the railroad locomotive was beaten 
by two car lengths. The roads are parallel, and the electric line 
manager waited with a party of road officials at the beginning of 
the stretch. The railway engineer put on all steam, and the cars 
ran even until the last quarter of a mile, when the electric car slowly 
forged ahead, and bounded across the finish line at fifty miles an 
hour, winner by 120 feet.” We do not see that this proves anything 
in particular, or of any value, although it may be a good “ad” for the 
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local trolley service. 
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The Electric Power and Transmission System of 
Schaffhausen, Switzerland.—I. 





plants is that located at the famous Schaffhausen Falls on 

the headwaters of the Rhine in northern Switzerland. As 
early as 1863 Heinrich Moser built a water power plant for the 
municipality of Schaffhausen. In this plant three turbines aggregat- 
ing 700 hp were installed, and power was delivered to Schaffhausen, 
three miles distant by wire-rope transmission, the ropes running over 
sheaves supported on piers erected several hundred feet apart. In 
1887 a second power house was erected below the first one and five 
300-hp turbines were installed. 

In 1891 the Oerlikon Company furnished the Schaffhausen Insane 
Asylum with a lighting dynamo arranged to be driven by a branch 
of the rope system. A citizens’ committee was formed at the same 
time to decide whether the old system should be repaired and re- 
tained or electric transmission installed. After extended study the 
municipality closed a contract with the Oerlikon Company, in 18096, 
for a complete electric generating and transmission system. This 
order called for two 2,000-volt alternators connected by bevel gearing 


O*: of the most remarkable of Switzerland’s hydro-electric 
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of wood and cement. The new turbines and alternators were placed 
in service in January, 1901. During the same year two Oerlikon 
rotary converters for the Neuhausen-Schaffhausen Street Railway 
were also placed in this station. 

The new equipment has given such satisfaction that the munici- 
pality is seriously considering the replacement of the old turbines 
in the lower station by new ones, and later purchasing and modern- 
izing the remaining power plant of the Schaffhausen Water Works 
Company. 

This station is 460 ft. below the upper one and is connected to 
the right shore of the Rhine by an iron bridge, which is also used 
to carry the high-tension cables. The pit is built of concrete, and the 
rest of the building of brick. In the western part of the machinery 
room a wire partition encloses the power unit leased by the Schaff- 
hausen Worsted Works. 

The water flow to the five turbines is regulated through iron dou- 
ble-turning doors from the floor of the machinery room. The north- 
ern half of the eastern part of the machine room is served by a 
six-ton crane, and the southern half by a five-ton crane. Five 14- 
amp. arc lamps and forty 25-cp incandescent lamps are used to 
light the station. 

The power equipment of the Schaffhausen Worsted Works con- 





Fic. 1.—GENERAL VIEW OF BotH Power HOUSES ON THE RHINE AT SCHAFFHAUSEN. 


to two 300-hp turbines rented by the municipality from the Schaff- 
hausen Water Works Company. Current from these generators is 
transmitted by buried cables to the several transformers in the 
town. Outside the town limits wires carrying secondary voltages 
only are strung on wooden poles. 

3y December 31, 1897, current was being furnished to 26 hp in 
motors and for arc and incandescent lamps equivalent to 86,940 cp. 
The electrical machinery cost $23,493.94 (121,730.24 francs). During 
the first year power was produced at the cost of 11.14 cents per kw- 
hour. In 1898 the municipality of Schaffhausen purchased for $123,- 
520 (640,000 francs) the two power plants and dam owned by the 
Schaffhausen Water Works Company and immediately set about to 
install a completely electrified system. The following changes were 
to be made by the Oerlikon Company: Replacing the three old tur- 
bines in the upper station by new ones suitable for direct connection 
to generators, and adding another turbine and generator to the 
lower station, making in all for that station five turbines, including 
three turbo-generator sets, one of the latter being a reserve unit. 

The rebuilding of the upper station was begun in March, 1900. Be- 
tore the old structure was torn down the machinery was temporarily 
‘nclosed in a wooden building erected inside of the old one. The 
new station is of steel skeleton construction and has a roof made 


sists of two Jonval turbines built by J. J. Rieter, two Oerlikon dy- 
namos and Oerlikon controlling apparatus. 

With a fall varying from 14 ft. to 16 ft. and 2,000 to 2,250 gallons, 
the turbines give 350 hp at 60 r.p.m. The turbines are fitted with 
two concentric wheels, both being used at high water and the outside 
one only at low water periods. When both wheels are used the hand 
cover on the inner one is removed. The outside diameter of the 
turbine is 11 ft., the inner diameter 6 ft. (1.79 m.). The leading 
wheels, which carry a forged-iron suction casing at the lower end, 
have each 40 cast-iron vanes 1% in. thick. The running wheels, the 
lower parts of which are 1.4 above lowest water, have each 42 vanes 
Y% in. thick. 

Power is transmitted from the turbines to the dynamos by bevel 
gearing and rope shafts, which are 13 ft. in diameter, and have 10 
grooves for carrying the rope drive, consisting of hemp ropes, each 
2 in. in diameter. 

The two Oerlikon direct-current used were built in 
1890; they have six poles and a capacity each of 300 hp, 700 to 750 
volts, at 200 r.p.m. 

The controlling apparatus for these machines is mounted on an 
iron-supported switchboard having a marble front, the other sides 
being covered with perforated tin. There is one double-pole switch, 
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one ammeter and one voltmeter for each machine. The outgoing 
cables can be cut out through two double-pole switches. During 
lightning storms the current is cut off and the overhead cables are 
grounded through another double-pole switch. Two shunt regulators 
and two primary current resistances are used in starting the dynamos. 
The four outgoing cables are protected by four lightning arresters, 
and are divided into two pairs, each of which is connected in par- 
allel. 

The eastern part of the machine room contains the three hydro- 
electric sets, two of which generate single-phase current and the 
third or reserve unit either single-phase or polyphase current. The 
turbines are of Jonval type and were built by Escher, Wyss & Co., 
of Zurich. The two turbines for running the single-phase machines 
have vertical shafts and are built for a head of 15 ft. and a flow of 
1,700 second-gallons. Their speed is 48 r.p.m. 

At high water the head decreases to 11 ft., and it is, therefore, nec- 
essary to increase the flow to 2,250 second-gallons to get the required 
power. This is accomplished by using two concentric wheels having 
respectively 36 and 24 vanes. The outside wheel only is used during 
low-water periods, but both wheels are required at high water. It 
may be mentioned in this connection that these turbines were not 
originally intended for electric service. 

Power is transmitted from the vertical shafts by horizontal inter- 
mediate shafting and head gearing, as it was found inadvisable to 
couple the turbine and generators on the same shaft, owing to the 
low peripheral speed of the turbines and the limited space between 
them. 

The 300-hp, single-phase alternators are of the inductor type and 
at 167 r.p.m. generate 100 amp. at 2,000 volts and 50 cycles. The 
efficiency of these machines is 92 per cent. at full load and 87 per 
cent. at half load. 

The inductor has no wire windings, but carries 2 x 18 pole shoes 
made of an alloy of tin and iron. These poles are arranged in pairs 
lying in the same axis for generating the induction in the armature 
windings and thus forming the required magnetic yoke. 

The inductor has a diameter of 8.75 ft. and revolves inside the ar- 
mature housing, the inside diameter of which is 8.7 ft. In the arma- 





FIG. 
ture housing 2 x 36 armature spools are set in grooves. These spools 
are thoroughly insulated and consist of seven windings made of 
copper strips 25 mm. broad and 1.4 mm. thick. The spools of both 
armature halves are connected in series and are wound in the same 
The armature housing can be so manipulated as to permit 
The ex- 


It consists 


direction. 
the ready inspection or substitution of all armature parts. 
citer spool is mounted between the two armature halves. 
of a massive casing containing 305 windings of copper wire 7 mm. 
thick. 

The base plate of each exciter is cast solid, with the corresponding 
The exciters are all of double-pole type, giving at 420 


alternator. 
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r.p.m. 120 amp. at 50 volts. Each is driven by four ropes, each 15 mm. 


in diameter from a rope sheave mounted on the shaft of the corre- 
sponding generator. 
to excite two alternators. 
in the excited circuits. 
The third generator has a rated capacity of 350 hp and is built for 
single-phase and polyphase work. 


If necessary, one of these machines can be used 
The voltage of the alternators is regulated 


As a single-phase machine it 





FIG. 3.—300-HP SINGLE-PHASE ALTERNATOR. 


gives at 167 r.p.m. 210 kilovolt-amperes at 2,000 volts, and as a poly- 
phase alternator 300 kilovolt-amperes at same speed and voltage. 
The frequency in each case is 50 cycles. The general arrangements 
of this machine are similar to those of the other two just mentioned, 
with which it must be operated in parallel. The armature is divided 
into two parts connected in series, each part having 108 grooves and 
54 spools. Each spool is made up of 18 windings, each winding con- 
sisting of two parallel wires 3/16 in. in diameter. The exciter spool 
consists of 300 windings of insulated copper strips measuring I x 60 
mm. The insulation between each winding is composed of asbestos 
bands about 1/64 in. thick. 

The inductor and armature housing are like those of the 300-hp ma- 
chines described. The exciter is also the same as the others. The 
armature has 54 grooves, each of which serves to 
take four leads, each consisting of four parallel 
wires of 2.2 to 2.8 mm. diameter. The two parallel- 
connected magnet spools consist of 1,200 windings 
of wire measuring 1.6 mm. to 2 mm. in diameter. 

All of the controlling apparatus is enclosed in 
several wooden housings, with marble fronts. These 
several housings and boards were built at different 
times as the station developed. Owing to the num- 
ber of machines to be looked after, the designers 
concluded that they could be better handled if con 
trolled from separate and nearby switchboards 
rather than from a central and more distant board. 

The single-phase switchboard includes also in- 
struments for the third generator when used for 
single-phase. The board is divided into seven panels. 
Each of these panels contains the following instru- 
ments for each generator: Ammeter, voltmeter, 
hand switch; lever, double-pole switch, phase lamp 
for paralleling the generators, hand wheel for reg 
ulating, and carbon-contact circuit-breaker. The two 
regular single-phase machines can be regulated 
simultaneously by a Gall’s chain. The fourth panel 
carries an ammeter for measuring all the single- 
phase current, a constant voltmeter with optical and 
acoustic signals, voltmeter switch and two double- 
pole switches for paralleling two alternators. 

There is a separate panel for each exciter fur- 
nished with ammeter, voltmeter, hand lever for double-pole switch 
and for carbon-contact circuit-breaker, as well as hand wheel for 
shunt regulation. The board is also furnished with a large voltmeter, 
which indicates the voltage on the city lighting lines, and thus enables 
the station attendant to keep the voltage at the proper point. The 
housing also contains a number of other controlling devices. 

The second switchboard serves as a center for the control of the 
third generator when used for polyphase working, and also for the 
polyphase current transmitted from the upper works. This board 
consists of four panels. The one for the reserve generator carries 
a voltmeter, ammeter, regulating wheel and levers for three-pole 
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switch and carbon-contact circuit-breaker. The next panel controls 
the polyphase current from the upper station and carries a voltmeter, 
ammeter and lever of three-pole switch. The other panels carry 
instruments for measuring all the current in circuit. Other con- 
trolling apparatus is mounted inside the switchboard housing. 

The southeast portion of the station contains two motor-generator 
sets for railroad service. One of these sets is always held in reserve. 
The motors receive current either from the upper station or from 
the reserve generator in the lower station. 

The twelve-pole polyphase motors of these sets are built for 150 hp 
at 490 r.p.m., using 2,000 volts at 50 p.p.s. The stator has 144 slots, 
each of which receives 8 leads. Each wire is 4.8 mm. in diameter. 
The rotor has 180 slots, taking 4 naked wires 4 mm. in diameter. 

Each motor is connected to the corresponding direct-current gen- 
erator by a flexible coupling. Each dynamo generates 182 amp. at 
550 volts. The armature contains 200 slots, each containing two 
spool halves, each consisting of three parallel wires 3.6 to 4.2 mm. 
in diameter. 





FIG. 4.—INDUCTOR FOR ALTERNATOR. 


The field has six spools connected in series and containing 3,300 
turns of 1.6 to 2 mm. wire shunt winding and 3.5 turns of I.5 x 100 
mm. copper-tin compound winding. 

This portion of the building contains a switchboard for control 
of the motor-generator sets and of the polyphase current from the 
upper works. The latter is transmitted underground by two cables 
of 3 x 60 mm. cross-section. Besides switches for controlling these 
cables the board contains an ammeter for each motor, three-pole 
circuit-breaker, voltmeter, wattmeter and safety devices. The direct- 
current part of the board contains for each generator an ammeter, 
voltmeter, two-pole switch and regulator. A two-pole switch is 
used to connect the generators and buffer battery in parallel. Two 
double-pole switches are used to permit the generators to run either 
as shunt or compound machines, the first being the case when the 
generators are in parallel with the battery and the second when the 
battery is out of service. Another double-pole switch serves to 
connect the battery halves in parallel or series. An ammeter and 
voltmeter are used to measure the current generated. Each of the 
outgoing feeders is controlled by an ammeter, wattmeter and a 
switch having a device for testing for short-circuits. Lightning 
arresters and other devices are placed in the housing. 

UPPER POWER STATION. 

This station is built of iron and brick with a roof of wood and 
cement. The interior of the building contains a 10-ton crane oper- 
ated by hand. The station is illuminated by two 14-amp. series arc 
lamps and 16 incandescent lamps. 
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One of the turbo-generator sets is owned by the Schaffhausen 
Cord Works, which, like the Schaffhausen Worsted Works, leases 
power from the city. Two turbo-generator sets are used for general 
distribution. The generators are all connected to the turbines by 
gearing. The latter two turbines were built by Escher, Wyss & 
Co., and the first mentioned by J. J. Rieter & Co., each for a capacity 
of 350 hp at 60 r.p.m. and a flow varying from 1,950 to 2,100 second- 
gallons. 

The first-mentioned turbine is of the Jonval type and is connected to 
a 350-hp, three-phase generator, which at 170 r.p.m. gives 420 amp. 
per phase, 400 volts and 51 cycles. This generator is directly coupled 
to a 4-pole exciter, giving at 170 r.p.m. 150 amp. at 40 volts. A 
separate switchboard is used for this private installation. 

The two other turbines are of Francis type and run at 60 r.p.m. 
The generators coupled to them are of the same size and type as 
the one used with the Worsted Works turbine. The exciters are 
direct-coupled and are similar to the one last described. 

The switchboard for the control of these two generators and ex- 
citers consists of an iron framework having a white marble front. 
The exciter panel carries for each exciter one ammeter, voltmeter, 
double-pole switch lever and regulating hand wheel. Each gen- 
erator panel carries an ammeter, voltmeter, wattmeter, lever for 
operating high-tension switch, handle for carbon circuit-breaker and 
hand wheel for regulating. The regulating wheels of the generators 
are connected by a Gall’s chain. The general panel carries an am- 
meter and voltmeter for measuring the power sent to the lower 
station and a contact voltmeter with relays and acoustic signal. The 


panel housing contains transformers, resistances, etc. 


Favoring Submarine Boats. 





A report has been received at the War Department from a board 
of artillery officers, composed of Major Arthur Murray, Capt. C. J. 
Bailey and Capt. C. F. Parker, in regard to the recent test of the 
submarine boat Protector at Fort Adams, Mass. The report has 
been referred to the General Staff for consideration. The board rec- 
ommends, in consequence of its conclusions, that five of these boats 
be purchased for use in submarine defence, as follows: One for the 
school of submarine defence, for experimental work; one for the 
eastern entrance of Long Island Sound, one for the entrance of 
Chesapeake Bay, one for San Francisco harbor and one for Puget 
Sound. The report says: 

“The board believes that this type of submarine boat is a most 
valuable auxiliary to the fixed mine defence, and in cases where chan- 
nels cannot be mined owing to depth, rough water, swift tides or 
width of channels, it will give the nearest approach to absolute pro- 
tection now known to the board. The boat can lie for an indefinite 
time adjacent to the point to be defended in either cruising, awash 
or submerged condition, by its anchors or on the bottom ready for 
instant use, and practically independent of the state of the water 
and in telephonic connection with the shore, or can patrol a mined 
or unmined channel invisible to the enemy and able to discharge its 
torpedoes at all times. In narrow channels the boat or boats would 
have a fixed position with a telephone cable buoyed or anchored at 
the bottom. In wide channels they would patrol or lie in mid channel 
or where they could readily meet approaching vessels. With picket 
or scout boat, outside the mine field, or even at extreme range of 
gun fire, telephone communication can be sustained and information 
received and instructions sent for attacking approaching vessels. 

“For an attack the boat shows great superiority over any existing 
means of attacking mine fields known to the board. It can run by 
any field, as installed at present, with but little or no danger from 
the explosion of any particular mine or from gun fire during the 
few seconds it exposes the sighting hood for observations and can 
attack at its pleasure vessels in the harbor. The board personally 
witnessed the ease with which cables can be grappled, raised and 
cut. While the boat is manceuvring on the bottom mine cables can 
be swept for, found and cut, or a diver can be sent out for that 
purpose. The board recommends consideration of the foregoing by 
the General Staff. 

“The question of the use of the Whitehead torpedoes as part of 
the fixed mine defence, fired from tubes on shore, is now receiving 
consideration. Where channels are wide and water is swift this use 
of the Whitehead will be very limited. With boats of this type the 
Whitehead can, it is believed, be carried within certain effective 
range in all ordinary channels, and this alone will warrant the con- 
sideration asked for.” 
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Petrus Peregrinus—Author of the Earliest Treatise on 
the Magnet, 1269. 





By Brotuer Poramian, D.Sc., Lonp. 
PRoFESSOR OF PHysics IN MANHATTAN COLLEGE, NEw York. 





limited to the attraction which the lodestone manifests for 

iron. Lucretius (99-55 B.C.), however, in his poetical disser- 
tation on the magnet, contained in De Rerum Natura, Book VI’, 
recognizes magnetic repulsion and to some extent the magnetic field 
with its lines of force, for in verse 1040 he writes: 


ig magnetic lore of classic antiquity was scanty indeed, being 


Oft from the magnet, too, the steel recedes, 
Repelled by turns and re-attracted close. 


And in 1042: 


And oft in brazen vessels, may we mark 

Ringlets of Samothrace, or fragments fine, 
Struck from the valid iron bounding high, 
When, close below, the magnet points its powers. 


The poet Claudian (365-408 A.D.) wrote a short idyl on the attrac- 
tive virtue of the lodestone and its symbolism; St. Augustine (354- 
430), in his work De Civitate Dei, records the fact that a lodestone, 
held under a silver plate, draws after it a scrap of iron lying on the 
plate. Abbot Neckam, the Augustinian (1157-1217), distinguishes be- 
tween the properties of the two ends of the lodestone, and gives in his 
De Utensilibus, what is perhaps the earliest reference to the mariner’s 
compass that we have. Albertus Magnus, the Dominican (1193-1280), 
in his treatise, De Mineralibus, enumerates different kinds of natural 
magnets and states some of the properties commonly attributed to 
them; the minstrel, Guyot. de Provins, in a famous satirical poem, 
written about 1208, refers to the directive quality of the lodestone 
and its use in navigation, as do also Cardinal de Vitry in his Historia 
Orientalis (1215-1220); Brunetto Latini, poet, orator and phil- 
osopher, in his Trésor de toutes Choses, printed in Paris in 1260; 
Raymond Lully, the Enlightened Doctor, in his treatise, De Con- 
templatione, begun in 1272, and Guido Guinicelli, the poet-priest of 
Bologna, who died in 1276. 

The authors of these learned works were too busy with their pen 
to find time to devote to the close and prolonged study of natural 
phenomena necessary for fruitful discovery, and so had to content 
themselves with recording and discussing in their tomes the scien- 
tific knowledge of their age without making any notable additions 
to it. 

But this was not the case with such contemporaries of theirs, as 
Roger Bacon, the Franciscan, and his Gallic friend, Pierre de Mari- 
court, commonly called Petrus Peregrinus, the subject of the present 
notice, a man of academic culture and of a practical rather than spec- 
ulative turn of mind. Of the early years of Peregrinus, nothing is 
known save that he studied, probably, at the University of Paris, and 
that he graduated with the highest scholastic honors. He owes his 
surname to the village of Maricourt, in Picardy, and the appellation 
Peregrinus, or Pilgrim, to his having visited the Holy Land as a 
member of one of the crusading expeditions of the time. 

In 1269 we find him in the engineering corps of the French army 
then besieging Lucera, in southern Italy, which had revolted from 
the authority of its French master, Charles of Anjou. To Pere- 
grinus was assigned the work of fortifying the camp and laying 
mines as well as of constructing engines for projecting stones and 
fire-balls into the beleaguered city. 

It was in the midst of such warlike preoccupations that the idea 
seems to have occurred to him of devising a piece of mechanism to 
keep the astronomical sphere of Archimedes in uniform rotation 
for a definite time. In the course of his work over the new motor, 
Peregrinus was gradually led to consider the more fascinating prob- 
lem of perpetual motion itself with the result that he showed, at 
least diagrammatically, and to his own evident satisfaction, how 
a wheel might be driven round forever by the power of magnetic 
attraction. “This is the first recorded contrivance of the kind,” 
writes Dr. Park Benjamin, in his “Intellectual Rise in Electricity,” 
“which came into the world and probably served a good purpose,” 
p. 166. “It was the beginning of that arch-delusion in mechanics 





1 With very few panogtions all the works referred to in this notice will be 
found in the Wheeler 
Electrical Engineers. 


ollection in the Library of the American Institute of 
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which ran for centuries parallel with the arch-delusion in chemistry 
and with consequences very similar,” p. 168. 

Elated over his imaginary success, Peregrinus hastened to inform 
a friend of his at home; and that his friend might the more readily 
comprehend the mechanism of the motor and the functions of its 
parts, he proceeds to set forth in a methodical manner all the prop- 
erties of the lodestone, most of which he himself had discovered. 
It is a fortunate circumstance that this Picard friend of his was 
not a man learned in the sciences, otherwise we would probably 
never have had the remarkable exposition which Peregrinus gives 
of the phenomena and laws of magnetism. This letter of 3,500 
words is the first great landmark in the domain of magnetic phil- 
osophy, the next being Gilbert’s De Magnete, in 1600. 

The letter was addressed to Sigerus de Foucaucourt, his “ami- 
corum intimus,” the dearest of friends. A more enlightened friend, 





FIG. I.—DOUBLE-PIVOTED NEEDLE OF PEREGRINUS, AFTER BERTELLI. 


(The magnet is arrow-shaped. The second needle is made of silver 
or copper, a non-magnetic substance; it was probably intended to be 
used as a pointer.) 


held Peregrinus in the very highest esteem, as the following glow- 
ing testimony shbws: “There are but two perfect mathematicians,” 
wrote the English monk, “John of London and Petrus de Maharne- 
Curia, a Picard.” Further on in his Opus Tertium, Bacon thus 
appraises the merits of the Picard: “I know of only one pefson 
who deserves praise for his work in experimental philosophy, for 
he does not care for the discourses of men and their wordy warfare, 
but quietly and diligently pursues the works of wisdom. Therefore, 
what others grope after blindly, as bats in the evening twilight, this 
man contemplates in all their brilliancy because he is a master of 
experiment. Hence, he knows all natural science whether pertaining 
to medicine and alchemy, or to matters celestial and terrestrial. He 
has worked diligently in the smelting of ores as also in the working 
of minerals; he is thoroughly acquainted with all sorts of arms and 
implements used in military service and in hunting, besides which 
he is skilled in agriculture and in the measurement of lands. It is 
impossible to write a useful or correct treatise in experimental 
philosophy without mentioning this man’s name. Moreover, he 





eS 


FIG. 2.—GRADUATED COMPASS OF PEREGRINUS, AFTER BERTELLI. 


(The Azimuth bar moves independently of the magnet, and carries 
a pair of terminal pins for sighting a star near the horizon.) 


pursues knowledge for its own sake; for if he wished to obtain 
royal favor he could easily find sovereigns who would honor and 
enrich him.” 

This last statement is worthy of the best utterances of the twen- 
tieth or any other century. Say what they will, the most ardent 
pleaders of our day for original work and laboratory methods can- 
not surpass the Franciscan monk of the thirteenth century, in his 
denunciation of mere book learning or in his advocacy of experiment 
and research, while in Peregrinus, the medizvalist, they have 
Bacon’s impersonation of what a student of science ought to be. 
He was a hard worker, not a mere theorizer, preferring, Procrus- 
tean-like, to make theory fit the facts rather than facts the theory; 
he was a brilliant discoverer who knew at the same time how to 
use his discoveries for the benefit of mankind; he was a pioneer 
of science and a leader in the progress of the world. 

An analysis of the “Epistola” shows that 
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(a) Peregrinus was the first to assign a definite position to the 
poles of a lodestone, and to give directions for determining which 
is north and which south; 

(b) He proved that unlike poles attract each other, and that 
similar ones repel ; 

(c) He established by experiment that every fragment of a lode- 
stone, however small, is a complete magnet, thus anticipating one of 
our fundamental laboratory illustrations of the molecular theory ; 

(d) He recognized that a pole of a magnet may neutralize a 
weaker one of the same name, and even reverse its polarity; 

(e) He was the first to pivot a magnetized needle and surround 
it with a graduated circle, Figs. 1 and 2;? 

(f) He determined the position of an object by its magnetic 
bearing as done to-day in compass surveying; and 

(g) He introduced into his perpetual-motion machine, Fig. 3, 
the idea of a magnetic motor, a clever idea, indeed, for a thirteenth 
century engineer. 

This rapid summary will serve to show that the letter of Pere- 
grinus is one of great interest in physics as well as in navigation 
and geodesy. For nearly three centuries it lay unnoticed among the 
libraries of Europe, but it did not escape Gilbert, who makes fre- 
quent mention of it in his De Magnete, 1600; nor the illustrious 
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FIG. 3.—THE CONTINUOUSLY-MOVING WHEEL, OR MAGNETIC 
OF PEREGRINUS, AFTER GASSER. 


Jesuit writers, Cabzus, who refers to it in his Philosophia Magnetica, 
1629, and Kircher, who quotes from it in his De Arte Magnetica, 
1641; it was well known to Jean Taisnier, the Belgian plagiarist, 
who transferred a great part of it verbatim to the pages of his De 
Natura Magnetis, 1562, without a word of acknowledgement. By 
this piece of fraud Taisnier acquired considerable celebrity, a fact 
that goes to show the meritorious character of the work which he 
unscrupulously copied. 

This memorable letter is divided into two parts: the first contains 
ten chapters on the general properties of the lodestone; the second 
has but three chapters, and shows how the author proposed to use a 
lodestone for the purpose of producing continuous rotation. 

There are many manuscript copies of the letter in European 
libraries: the Bodleian has six; the Vatican, two; Trinity College, 
Dublin, one; the Bibliothéque Nationale, Paris, one; Leyden, Geneva 
and Turin, one each. The Leyden MS. has acquired special notoriety 
from a passage which appears near the end of it in which reference 
is made to magnetic declination and its value given; but Prof. W. 
Wenkebach, of The Hague, has shown® that the lines are spurious, 
having been interpolated in the manuscript in the early part of the 
sixteenth century. 

The Leyden manuscript has also led some writers to believe in a 
fictitious author of the letter, one Peter Adsiger, or Petrus Adsigerus. 





2It is probable that Flavio Gioja, some fifty years later added the compass- 
card and attached it to the magnet. 
* Annali di Matematica Pura ed Applicata, 186s. 
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As said above, Sigerus was the name of his countryman, to whom 
Peregrinus addressed his letter, the Epistola ad Sigerum, from the 
trenches at Lucera, in August, 1260. 

The first printed edition, now very rare, was prepared by Achilles 
Gasser, a physician of Lindau, a man well versed in mathematics, 
astronomy, history and philosophy. The work was printed in Augs- 
burg in 1558. A copy of this early print is among the treasures 
of the Wheeler collection in the library of the American Institute 
of Electrical Engineers, New York. It was from this text that the 
translation which will follow this introductory notice was made. 

Besides the Latin edition of Gasser, 1558, there is also that of Ber- 
telli, 1868, and Hellmann, 1898. Bertelli’s is an exhaustive and learned 
work in which the Barnabite monk, sometimes called by mistake, 
Barnabita, instead of Bertelli, collates and compares the readings of 
the two Vatican codices with other texts, adding copious references 
and explanatory notes. It appeared in the Bulletino di Biografia 
e di Storia delle Scienze Mathematiche e Fisiche for 1868. 

Of translations, we have that which Richard Eden made from 
Taisnier’s pirated extracts, the first dated edition appearing in 1579. 
Cavallo’s Treatise on Magnetism, 1800, also contains some of the 
more remarkable passages ; Libri’s Histoire des Mathématiques, 1838, 
has a full version made from an original manuscript in the Biblio- 
théque Nationale. The only complete English translation that we 
have, appeared in 1902 from the scholarly pen of Prof. Silvanus P. 
Thompson, of London. It is an édition de luxe beautifully rubri- 
cated, but limited to 250 copies. The translation was based on the 
texts of Gasser and Hellmann, amended by reference to a manu- 
script in the author’s possession, dated 1391. We are informed that 
Mr. Fleury P. Mottelay, of New York, the learned translator of 
Gilbert’s De Magnete, possesses a manuscript version by Prof. Peirce, 
of Harvard, of the Paris codex, of which he made a careful study 
in an endeavor to decipher the illegible parts. 
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Predetermination of Transformer Regulation. 





By Emerson G. REEp. 

HE predetermination of the regulation of a given transformer 
from its design is a very simple matter in the case of a non- 
inductive load. With such a load the lost voltage, neglecting 

the effects of hysteresis and eddy currents, is the resistance drop in 
primary and secondary winding. Due to the effects of magnetic 
leakage, that is leakage of lines of force between primary and sec- 
ondary winding, it becomes a more difficult matter to predetermine 
the regulation with an inductive or capacity load. The amount of 
this leakage depends upon the shape of the transformer, the relative 





FIG. I.—TRANSFORMER REGULATION 


position of primary and secondary windings, the number of primary 
turns and upon the current in the coils. 

It is the object of this article to give some examples of a method 
of calculating the effects of this leakage which the writer has used 
with success in a large number of cases. 

It can be shown that the effect of this magnetic leakage is equiv- 
alent to an outside inductance, L, connected in series with the primary 
winding. 

Imagine a transformer (Fig. 1) whose secondary e.m.f. is E’’, sup- 
plying current J’ through such a load that the angle of lag between 
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E” and 1” is 8. The angle between J’ and E’, the primary counter- 
parts of E” and /”, is also 9. 

The primary impressed e.m.f., E, is made up of three components, 
the part E’, the resistance drop RJ’, and the part LJ’ lost in the 
inductance L. The quantity R may be called the equivalent primary 
resistance of the transformer and in-like manner the quantity L may 
be called the equivalent primary inductance (w = 27 f, f being 
the frequency of the alternating current). 

We may reconstruct the part of Fig. 1, in which we are particu- 
larly interested, to larger scale and study it in detail. (See Fig. 2.) 


—<—e 


- ~ 





FIG. 2.—TRANSFORMER REGULATION. 


The point a may take any position on the dotted circle depending 
on the value of the angle 8. The part in which we are now inter- 
ested is the calculation of the quantity L. 

It can be shown that 


Arx 4 7 
L=srw—[—— +e | 
/ 3 


(See Franklin & Williamson’s “Alternating Currents” and J. P. 
Jackson’s “Alternating-Current Machinery.” ) 

In this equation, m is the number of primary turns and the quan- 
tities X, Y, g and ? are shown in Fig. 3. When the quantities are 






ULLAL 








SONU TINT 


FIG. 3.—TRANSFORMER REGULATION. 


given in c.g.s. units, L will be expressed in centimeters, which, when 
divided by 10°, gives henrys. 

When L has been determined, it is an easy matter to work out 
graphically from Fig. 2 the value of E, and from thence the regu- 
lation. It is more accurate to determine analytically the value of 
E, as the quantity E J’ and w LI’ are small compared to E’. 














DATA ON LINE OF COMMERCIAL TRANSFORMERS. 
Per 

cent A X+Y Per Per Per cent 

K.W. core —- +g L cent cent impedance 
capacity. _ loss. l 3 RE wLlI' drop. 
\ 4-40 1.10 1.05 -363 3.60 1.73 4.00 

I 2.80 1.07 1.08 -192 3.20 1.80 3-68 
1% 2.34 1.05 1.12 +135 2.90 1.90 3-47 
2 2.00 1.03 1.15 -104 2.60 1.95 3-25 
2% 1.80 1.00 1.17 -0852 2.42 2.00 3-14 
3 1.67 -99 1.20 -0750 2.33 2.10 3-13 
4 1.52 -95 7.95 .0585 2.18 2.20 3-10 
5 1.40 -92 1.30 -0490 2.09 2.30 3-11 
7% 1.23 .85 1.41 -0355 1.93 2.50 3-16 
10 1120 ®#&=©.81 1.50 .0288 1.83 2.70 3-26 
12% 1.05 -78 1.60 -0245 1.74 2.88 3-36 
15 -98 -76 1.67 -0215 1.68 3-03 3-46 
20 -87 73 1.80 .0178 1.60 3-35 3-71 
25 -80 71 1.92 +0154 1.55 3-60 3-92 
30 -76 -70 2.02 -0137 1.50 3.85 4.13 
40 .69 .69 2.20 -O1IS 1.38 4.30 4.52 
50 -65 -68 2.40 -O101 1.29 4.70 4.90 

To check the calculated results after the transformer has been 


built, the secondary may be short-circuited and voltage applied to 
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the primary until full lead current flows through the secondary. 
The primary applied or the impedance voltage is the vector sum of 
RI' and o LI’, 

The preceding table gives the calculated data on a line of com- 
mercial core-type transformers. The calculated values of impedance 
voltage were found to correspond very closely to the experimental 
values. 





Calculation of the Equivalent Ampere-Turns of Wind- 
ings for Single and Polyphase Currents.—I. 





By C. F. GuIbpert. 


HE calculation of the mean ampere-turns produced by alter- 
nating currents in the armature of an alternator, or in the 
primary or secondary windings of an asynchronous motor, 

has been treated by several authors, and for the first time by Prof. 
Blondel in his interesting study on “rotary fields.’’ 

Unfortunately, Prof. Blondel, as well as most writers who have 
followed him, gives only the result of calculations in the form of 
tabulations, and then only for the case of windings where the slots 
of the same phase are placed, for each pole, one following the other. 
Such cases we shall designate as separate phase windings. Though 
this type of winding is equally applicable to coils and bars, at times 
it is desirable to utilize in an alternator with a revolving armature, 
a direct-current winding. This is particularly true in the case of 
self-exciting alternators, and sometimes, notwithstanding the recog- 
nized inherent defects of this kind of winding, for the rotor and 
stator of asynchronous motors. Such direct-current windings we 
shall designate as superposed phase windings. The study printed 
in these columns in issues of October, November and December, 
1902, on the reaction of alternator armatures, led to a general formula 
admitting of the calculation of the equivalent m.m.f. per pole of a 
single-phase or polyphase winding, of the separate phase type in the 
latter case. This formula includes the case treated by Prof. Blondel. 

The determination of the equivalent m.m.f. of an elementary coil 
of a winding, which was the starting point of the study just men- 
tioned, also enables the establishment of formulas relating to the 
case of superposed windings. The present object is to deduce form- 
ulas of simple form for the cases apt to occur. First, however, we 
shall give briefly and in a manner much more simple than in the 
above-mentioned articles, the method of finding an expression for 
the equivalent m.m.f. of any elementary coil of an alternating-cur- 
rent winding, limiting it, however, to the case of asynchronous motors 
—that is, to the case in which the width of the flux is always equal 
to the polar step. 

EQUIVALENT M.M.F. OF AN ELEMENTARY COIL. 

To determine the equivalent m.m.f. of a coil of N turns during 
a half period—that is to say, the continuous m.m.f. producing a flux 
equal to the useful turning flux—we will calculate the m.m.f. of the 
field for any point of the armature (supposed to have a speed cor- 
responding to that of synchronism) for all the relative positions 
having a haif period; then the mean value of that m.m.f. at the 
point considered, and finally the mean m.m.f. for all the points 
comprised in the width of a polar step, a. 


Tx 2at 
Lei = [cos —. ‘= 
a 7 


be the expression for the assumed maximum current at the moment 
when the axes of the field and armature poles coincide, /, being the 


maximum value of the current J,’= J V2 for an output of current 
I, and # the variable phase displacement, during rotation, of the 
axis of one field pole with respect to the corresponding armature 
pole. Consider (Fig. 1) a point A of the armature at a distance y 
from the pole axis, and the variation at that point of the m.m.f. 
during a half period. 

Let b be the peripheral length of a coil between the axes of two 


b 


So long as the displacement is less than — — y, 
2 


slots containing it. 


the point remains under the inducing coil and the m.m.f. decreases 


1A. Blondel. Quetanes propriétés générales des champs magnétiques tour- 
Eclairage E 


nants. lectrique, tome IV., page 24; 1895. 
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Tx b 
simply as cos —— (Fig. 2). For + = — — y, the line of force pass- 
a 2 


ing the given point does not leave the inducing coil, the m.m.f. falls 
to zero and remains so until the displacement becomes greater than 


b b 
OB+BC=>——y+a=>a— y—— 
2 2 
From this moment the m.m.f. changes sign, since it passes under 
the elementary coil of the following field pole. It diminishes in 
a 


absolute value to zero for a displacement equal to —, 
2 


then increases 


again, after having changed sign with the current, until the end of 


the half period. 
We will obtain the mean value of the m.m.f. at the given point by 
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FIGS. I AND 2.—CALCULATION OF AMPERE-TURNS. 


referring to the hatched surface and taking account of the negative 





part. It is easily seen that this surface has for expression, 
b é 
ana = a=x=—-) 
2 2 
— a eo — 
2 f N I, cos ax — j Ny cos ax 
. a - a 
) b 
7? 
2 b @ Ty 
which reduces to — sin — — cos NI, 


7 a2 a 


To obtain the mean m.m.f. over the width of the polar step, it 
suffices to take, as previously stated, the mean of all the means 


a a 
when y varies from —— to —, whence 
2 2 
+2 
I-23 bn . Ty 
F=——sn——NI], { cos —— dy, 
b 7 a 2 ; a 
ae 
2 
4 6b 7 
which reduces to —— sin — — N I,; and substituting the value 


to 


TT? a 
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I V2 for J, we have 


4 b 7 
F se oe hy NT VS. 
7? a2 


When each coil of the armature comprises several concentric coils 
and separated from each other by two slots, it suffices, evidently, 
to apply the formula to each and take the sum of the results, in 
virtue of the principle that the integral of a sum is equal to the 
sum of the integrals of the parts. This will be done in the next part 
of this article. 
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The Gas Engine for Central Station Service. 





At the February meeting of the New York Electrical Society Mr. 
Ralph D. Mershon read a paper with the above title, giving the re- 
sults of a recent study of the engineering aspects of the gas engine 
question, in the course of which Mr. Mershon visited most of the 
large gas engine installations and manufactories both in this country 
and abroad. The paper sketches the theory of the gas engine, points 
out the important bearing of compression as affecting the initial tem- 
perature, and describes in detail the four-cycle and two-cycle types 
of engines. 

Taking up the subject of governing, it is stated that only two 
methods have been used to any great extent practically. One of 
these is the method used with the original Otto engine and still 
much employed, especially with engines of the older type. This 
method consists in causing the engine to miss one or more working 
strokes. That is, instead of there being a working stroke in every 
four there would at light loads be a working stroke in every eight 
or every twelve, depending upon the load which the engine was car- 
rying. This method of governing has the disadvantage of requiring 
a heavy fly-wheel, and that even with a heavy fly-wheel there will 
be considerable variation in speed. It has the advantage, however, 
of high efficiency at all loads, since whether the load be heavy or 
light the quality of the mixture and the compression previous to 
ignition are the same. The irregularity of the speed, however, con- 
sequent on this method of operation is such as to render it unsuitable 
for many kinds of work, especially for the driving of alternators in 
parallel. 

The method usually employed, therefore, in governing gas engines, 
especially those of large sizes, and for electrical work, is that of 
varying the amount of mixture admitted to the cylinder at the same 
time endeavoring to keep its quality constant. With heavy loads 
when the engine is taking a cylinder full or practically full of explo- 
sive mixtures, the mixture can be suited for the compression which 
takes place, but with lighter loads it is evident that since the cylinder 
must be full the only way to preserve the quality of the mixture the 
same or approximately the same will be to endeavor to stratify the 
contents of the cylinder. That is, to first admit air to the cylinder 
and then a layer of the mixture, endeavoring to admit the mixture 
in such a way that it will not mix with the air, or at any rate to only 
a small extent, and so that at the back end of the cylinder, at least, 
there shall be a mixture sufficiently rich to properly ignite under 
the compression which has taken place. Whether or not this strati- 
fication actually does take place has been the subject of considerable 
dispute, but whether this theory be wholly or only partially correct 
or not correct at all, the fact remains that engines are operated suc- 
cessfully in the manner described. In one engine, at least, that of M. 
Letombe, the endeavor has been made to secure reliability in the 
matter of ignition independently of any question of stratification by 
making the compression higher at light loads, thus not only making 
the ignition more certain, but also increasing the efficiency of the 
engine at light loads over what it would be without the increase of 
compression. 

After developing the principles of gas generators, the paper de- 
scribes a particular form, represented in Fig. 1. At the left is shown 
the generator filled with the fuel from which the gas is to be ob- 
tained. This fuel burns at the bottom of the generator by reason 
of the air admitted to it at that point through the grate bars shown. 
The air, however, is not admitted by itself but is forced in along 
with and by means of a steam jet entering the fire box below the 
grate bars by way of the pipe shown, the steam being supplied by 
the boiler B. The mixture of air and steam coming in contact with 
the hot fuel at the grate bars, the air burns a portion of the fuel, 











518 





thus forming carbonic oxide gas and supplying heat to split up the 
steam into its elements, the oxygen of the steam combining with a 
certain proportion of the incandescent carbon to form carbonous 
oxide. As this combination of carbonic oxide, carbonous oxide 
and hydrogen passes up through the hot bed of carbon, the carbonic 
oxide takes up an additional atom of carbon, forming carbonous 
oxide. There passes over the generator, therefore, by way of the pipe 
B, a mixture of hydrogen, carbonous oxide and the nitrogen con- 
tained in the air required for the process along with a small pro- 
portion of carbonic oxide. The generator is fed as shown by a 
properly sealed opening at the top, so that it may be charged without 
interfering with its operation. 

After leaving the gas generator the hot gases pass out through the 
pipe B, heating in their course the water in the boiler as previously 
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I.—GAS GENERATOR. 


mentioned and forming the steam for use in the generator. The 
gases then pass into the scrubber and the cooling chamber, F, F, in 
which the gas is cooled and cleaned by a spray of water sent through 
a checker work or through loosely piled coke. It then passes through 
the purifier, G, which removes such dust as there may remain in it 
and takes out the superfluous moisture. H is a small gas tank or 
equalizer for reducing the pulsation in the main occurring at the 
time when the engine is drawing a supply of gas. 

There are many other forms of gas generators, but most of them 
operate on a principle simliar to that above described. This par- 
ticular generator gives satisfactory results only with anthracite coal 
or coke. The generators for using bituminous coal: require a some- 
what different method of construction and operation from that 
described, because of the fact that with bituminous coal there are 
given off a number of tar products which must be either all con- 
verted into gas or completely washed from the gas before it is 
used in the engine. If the gas contains any considerable amount 
of these tar products, there will be a great deal of trouble in the 
operation of the engine due to the gumming up of the cylinders and 
valves. The problem of a gas generator for bituminous coal has not 
in the past received as much attention as that for anthracite coal or 
coke, and is not now so generally in use. There are, however, a 
number of bituminous coal gas generators on the market at this time, 
although most of them depend for their success upon a complete 
washing of all tar products from the gas before it is used. There are 
some generators, however, which may be now considered as having 
passed the experimental stage in which all or practically all of the 
products of the coal are converted into gas and the amount of wash- 
ing or scrubbing required is, therefore, comparatively small. It 
seems pretty certain that a number of these generators of different 
makes will shortly be upon the market. Mr. Mershon stated that 
while in Germany he saw two generators of this kind in operation, 
one of which, both as to the principle used and as to the results 
which had been so far obtained, seemed to give every evidence of 
fulfilling the requirements. In a number of the bituminous gener- 
ators in which the products of distillation are not all converted into 
gas there are obtained in the course of purification by-products of 
sufficient value to enable in some cases a return of about one dollar 
per ton of coal used over and above the expenses of operating the 
plant; such a showing as this cannot, however, be made except in 
plants of considerable size, and in small plants the installation of 
a by-product plant is not worth considering. The thermal efficiency 
of these gas generating plants is generally about 80 per cent.; that 
is, the gas produced by them contains about 80 per cent. of the total 
calorific power of the coal used. 
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Mr. Mershon stated that the cost of the gas engine is considerably 
in excess of that of the steam engine, and as compared with the 
steam turbine the discrepancy is even greater. There iis a point of 
difference between the steam prime-movers and the gas engine which 
further exaggerates any relative cost which may be given per horse- 
power. The steam turbine and steam engine have a certain amount 
of overload capacity. That is to say, they are capable of operating, 
though at somewhat impaired efficiency, at loads considerably in 
excess of their rated output or the output at which they give the best 
performance. The gas engine, however, has, properly, no overload 
capacity. Its performance improves up to the point where it cannot 
carry any further load and at which any further loading causes it to 
slow down. This is not strictly true for engines of the two-stroke 
type, which have a slight overload capacity beyond the point of best 
performance, but this overload capacity does not exceed 20 per cent. 
of the rating capacity and is probably less. With the four-stroke 
engine, however, the statement as regards overloads holds. 

It is necessary, then, in purchasing gas engines to provide for a 
rated capacity approximately equal to the overload which will have to 
be carried at any time, so that a comparison of prices on the basis 
of the cost per horse-power does not always give a correct idea of 
the relative costs, because in the case of the gas engine we must 
provide for a greater total number of rated horse-power. The quoted 
prices on the gas engines in this country at the present time vary 
quite surprisingly. Depending on the maker quoting, the prices on a 
horse-power basis range from 60 per cent. greater than for a steam 
engine to over twice the steam engine figures. In comparing the gas 
engine with the steam turbine prices we find a still greater discrep- 
ancy. In order to make the comparison it is necessary to add to the 
cost of the gas engine, the price of a suitable alternator, since the 
steam turbines are always furnished with the alternator which they 
drive. If this is done it will result in a cost per kilowatt of output 
at least twice as great in the case of the gas engine as in the case of 
the steam turbine, and if the comparison*be made on the basis of a 
suitable overload capacity, the discrepancy will be even greater. 

The cost of the gas generating plant for use in connection with 
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FIG. 2.—COMPARATIVE CURVES. 


the gas engine may be taken as being about twice the cost of the 
steam boilers necessary for use in connection with a steam prime- 
motor. This is for a simple gas generator and cleaning plant, 
without any installation for the production of by-products. 

It will be seen, therefore, that the cost of a gas engine plant, in- 
cluding the necessary gas generator, is considerably in excess of the 
cost of a steam plant for the same service, especially if the steam 
prime-movers be turbines. The cost of maintenance and the figure 
which must be taken for depreciation on such plant is, therefore, 
correspondingly higher, and the cost of the attendance also greater, 
since it requires a somewhat better class of men to handle a gas plant. 
On the other hand, the efficiency of the gas plant is very much better 
than that of the steam plant, the gas plant requiring for the same 
service about half the coal required by the steam engine plant and a 
little more than half that required by the steam turbine plant. 

In order to give an idea as to the relative costs of electric power 
by the three types of plant, and the influence that the cost of fuel 
has upon the cost of power, figures were presented for a steam engine 
plant, a steam turbine plant anda gas engine plant, for the same 
service. In these figures everything is included properly chargeable 
against the cost of power. 
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It is assuming in each case that current is to be supplied to a 
load having a load factor of .5, and that the peak load is 1,500 kw. 
It is assumed that this load will be carried by four generators having 
a rated capacity of 400 kw each, and operating when necessary at 
25 per cent. overload. The generators are to be cut in and out of 
service in such a way that the average efficiency of each unit will 
be the same as though it ran continuously at 75 per cent. of its rated 
capacity. The thermal value of the coal is taken as 12,500 B.T.U. 
per pound, and it is assumed that this coal will evaporate seven 
pounds of steam when burned under the boilers, and when used in 
the gas generators will produce gas having a total thermal value of 
10,000 B.T.U. It is assumed that a steam pressure of 150 pounds 
is to be used and that the steam is to be superheated to 150° F. 
above its normal temperature. Under these conditions the following 
figures for performance are taken, being such as will be guaranteed 
by the makers of the various pieces of apparatus: Steam engine, 
12 pounds per brake hp-hour ; steam turbine, 18 pounds per kw-hour ; 
gas engine, 10,000 B.T.U. per brake hp-hour. 

Suitable modifications of these values were made to take care of 
the fact that the units are to run at 75 per cent. of their rating 
capacity, and to take care of condensation and auxiliaries in the case 
of the steam plants. Making use of these figures in connection with 
the costs necessary for such estimates, there were obtained the results 
embodied in the curves in Fig. 2. It is to be understood that these 
curves include everything properly chargeable against the cost of 
power, including interest, depreciation and renewals on the whole in- 
stallation and supplies, labor and fuel. The line A shows the cost 
for a steam engine plant, B for a steam turbine plant, and C for a 
gas engine plant. The slope of these lines shows in each case the 
increase in power cost as the cost of the fuel increases. The point 
at which the line C crosses the other two lines shows the cost of 
fuel at which the gas engine plant is on a parity with the steam 
engine plant and the steam turbine, respectively, as regards the total 
cost of power. These curves give us an idea, therefore, of the cost 
of fuel at which it would begin to pay, under the present prices for 
apparatus, to install a gas engine plant rather than a steam plant. 
As will be seen from the curves, the gas engine plant and the steam 
engine are at a parity with coal costing about $1.85, while the point 
of equality with respect to the steam turbine plant is with coal at 
about $3. 

It is believed that these curves show the relative performance of 
such plants under the condition assumed pretty fairly no matter what 
modifications might be made in the estimates, since while the modi- 
fications might change to some extent, the actual value for the cost 
of power, the relative value will not be much changed by a modifica- 
tion common to all of the plants. It should be borne in mind also 
that these figures are made on the assumption of a load having a 
load factor of .5, and that for more continuous service the gas engine 
will make a much better showing. It should also be borne in mind 
that these estimates are made without reference to any recovery of 
by-products, and that such recovery would very materially alter the 
showing made. 

An inspection of these curves at the point where the value of the 
fuel is zero shows very plainly that, if, as it has sometimes been pro- 
posed to do, plants be installed at coal mines for the generation of 
power, a steam turbine and not a gas engine plant should be used 
unless a plant for the recovery of by-products be made a part of 
the installation. 

The relative values here arrived at no doubt have to be 
changed with the progress in the gas engine art. The gas engine 
equipment will become cheaper as its use becomes more general, and 
Mr. Mershon considers that this, in connection with the fact that 
some hard work is being done in the endeavor to produce a gas tur- 
bine, permits one to look forward to a time not far off when gas 
prime-movers of some sort will be installed instead of steam prime- 


will 


movers. 


$< ———$________ 


Western Union and Wireless Telegraphy. 





The Western Union Telegraph Company is now collecting and 
distributing messages for the marine service of the Marconi Wireless 
Telegraph Company of America. Postal Telegraph and Marconi 
have for some time past been working under a similar arrangement. 
The Marconi message for transmission to ocean steamers may now 
be accepted at any telegraph office in the United States or Canada. 
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Calculation of Motor Starting Rheostats. 





By F. Meurer ANnp A. SIMON. 

N the EvecrricaL Wortp AND ENGINEER of January 9 Mr. A. H. 
Ford gives a method for the calculation of motor-starting rheo- 
stats, which appears to be the same method suggested in Elek- 

trotechnische Zeitschrift, 1894, page 644, by Prof. Gorges, for shunt 
motors. At the same time Mr. Gorges gave a diagram for the vari- 
ous steps of the rheostat. This method seems to be little known in 
America, but has been familiar to engineers of Germany for years, 
where it is held in favor on account of its simplicity. The method 
is as follows, using the same notation as Mr. Ford: 

It will be seen from equation (a) that the steps 

Rm = aRa (1 + a)m—! 
The sum of the first m steps is: 


(1+a)™—r1 


follow a geometrical progression. 


R, +R, +R, +... Rm =a Ra 
(1-+a)—I 


= Ra [(1+a)™—I1]. 
Including the resistance of armature and connections, we have: 


Ra + K, + R, + .. - Ru=Ra (1 + 4)™, 


This equation follows also a geometrical progression, when m has in 
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turn values I, 2,3... m™ n, and will give a geometrical 


construction of the steps of the resistance. Referring to Fig. 1, 











FF, = Ra 
and A PEs, «a FAP, 
therefore, 
rr, PA, I (1+ a) 
= =~ = 1+ 4. 
rs. FD. ca 
Further, F F. = Ra (1+ a) = Ra + R,, 
PF, F A, I (1+ a) 
and —SS|= SS —— = 3 + ¢, 
fF, YP I 


or FF,=FF, (1+ 0) >Re (1+¢4)?=Ra+R, + Ry ete. 
Knowing Xa and assuming the minimum (J) and normal current 
(J,) and a > o, the number of steps, n, is found from formula (b). 
In the above diagram the value of the various steps are, therefore, 
found sufficiently correct, without any calculation. 

The same diagram also shows the speed of the armature at the 
time when the various steps are short-circuited, in the points Bn-1 
eee B,, B,, B,, B,, corresponding to the currents / and 
the time during which the lever has to touch the contact of this 
step, before the latter is cut out. At the moment, when the mth step 
is cut out, 

Eam=E—I (Rat R, + . . + Rm) 
= 1 Ka [(1 + 4)" — (1+ a4)™] 


Eam the counter e.m.f. is proportional to the speed wv; therefore, v.™ 
prop (1 + a)"— (1+ a)™. 


Transferring the above developed relations to the diagram, the 
geometrical measuring is easily understood. Fig. 2 is the diagram 
of the speeds. The end of the starting period is of especial interest. 
In point B, the last step is short-circuited, the current rises for 
the last time to the value / (1 + a) to point A,, and then it decreases 
according to the rule, 
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f#=1,+U (1+ a)—J1,) e~s, 


accelerating the armature according to 
vi vu — (v — un) es 

where v is the constant speed for J, ; vz and /; the speed and current 
t seconds after the short-circuiting of the starter; T a constant de- 
pending on the moment of inertia of the rotating masses, the angular 
velocity and the resistance, Rea. 

Owing to the asymptotic character of these equations, the constant 
and normal current and speed are reached after an infinite time; in 


A Ao A; Ao A; An-l An 
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FIG. 2. 


practice, however, this condition is reached in a short time. In Fig. 
2 the constant speed for the current J, and the voltage E is QR. 

In the time that elapses between the touching of two successive 
steps there is an average excessive current above the normal cur- 
rent J, which is between the values J (1 + a) — J, and J — J, 
This current, which is of the same amount for all steps, accelerates 
the armature with an average acceleration as follows: 

Um —Um—!I = pt, 
Ym — Um—y prop. [(1 + a)" — (1 + a)m—! — (1 4+ a)" + 
(1 + a)™], 
Um — Um—y prop. (1 + a)™— (1+ a)m—, 
prop. a (1 + a)m—, 
According to equation (a), 
Km = a Ra (1 + a)m—1; 
therefore, ¢ is proportional to Am, It is found that the time, during 
which the lever has to touch each contact before touching the fol- 
lowing one, is proportional to the resistance of the respective step. 
This relation is important for the dimensioning of the capacity of 
the resistance of each step, when the starter is to be designed for 
intermittent duty. 

The three diagrams may be united in a single one, which contains 
all the points of interest in calculating a motor starter, the resist- 
ances of the various steps, the speeds and the starting times. 

A simple way of finding the different steps with the slide rule is 
given by E. Pochin (Elektrotechnische Zeitschrift 97, p. 346). After 
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FIG. 3. 


Mr. Gorges, F. Erens (Elektrotechnische Zeitschrift 99), Neidt 
(Elektrotechnische Zeitschrift 99, No. 2), and Bragstadt gave 
simple diagrams for series motors, and Max Miiller (Elektrotech- 
nische Zeitschrift 02, p. 513), for dynamic brake rheostats for series 
motors. Similar diagrams have been developed for field rheostats 
for shunt dynamos and motors by Mr. Krause and others. On 
account of limited space, we cannot attempt to detail all of these 
methods, but would refer to the excellent book, “Die Gleichstrom- 
maschine,” by E. Arnold, Vol. II, where they are lucidly described. 
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The Design of Motor Starting Rheostats. 





By MAx FREIMARK. 

The article of Mr. Arthur H. Ford in your issue of January 9 leads 
me to submit a similar and well-known method for designing motor- 
starting rheostats. 

Assuming that the object is to make the starting current, 
always equal to the normal current i, 7s = i. If, in this case, R is 
the entire resistance of the armature, connections and starter, E 
the line e.m.f. (see Fig. 1), then we have the equation: 


E E 
R 


If e is the motor e.m.f., ry = the resistance of the motor, then E — e 


E—e 

= 3, of i, = — 
Rs +r 

E 

2, = ——___—__—__, 


Rs a , = Rm, 





, Rs being the starter resistance, 
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when one section (Am, ) is cut out. 


As stated by Mr. Ford, there will be a continual increase and 
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FIGS. I AND 2. 


decrease of the current between i, and i,, as is to be seen from Fig. 2. 
The ratio of these extreme currents may be 7 


de Rs +r R R 
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2, Rs “hs a Rm, R— Rm, Rn -1 








n being the number of sections. 
r, =r-+ Rm,; 

"=. -+ Rm, + Rm,s wi 3a PS 
ta = 7+ Re, + Ren + . ~+Rn ier oe Rn, = R 


rn r ,. 
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That is to say, the resistance must increase geometrically with %. 
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allowed drop of pressure in the armature. 
The following table gives some usual values of a and n, and shows 
the influence of 7 the ratio of i, and $,: 








a The conditions are shown graph- 
0.03 | 0.04 | 0.05 cally in Fig. 2, where 
s n 4B=CD=r, 
2.02 | 1.91 | 1.82 5 QS= rm, RS=Tn, etc, 
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The Choice of Wattmeters. 





By H. P. Davis. 


HAVE read with interest the views regarding the choice of watt- 
meters expressed by Messrs. MacGahan and Howe in recent 
issues of your journal. The important part played in electrical 

economy by the service meter makes this subject one worthy of 
careful consideration, and as it is possible that a comparison of the 
statements made by these gentlemen may be of some value, I beg 
to submit the following conclusions reached by a study of the subject 
as thus presented. 

It is well to note that Mr. MacGahan and Mr. Howe agree in 
fundamentals, but differ in the application of theory to practice. 
They unite in saying that the prime requisite in a wattmeter is ac- 
curacy over a long period of time. They, however, take issue in re- 
gard to the way in which long-lived accuracy is to be attained, and 
the relative value placed upon various functions and features common 
to such instrumenfs, and it seems to me that their differences are 
mainly those caused by the difference in their point of view. Mr. 
MacGahan favors a meter for which he claims accuracy within 2 
per cent.; Mr. Howe insists that he does not find that such a claim 
is borne out by the meter with which he is familiar. Mr. MacGahan 
espouses a sealed meter in which the factory calibration is preserved 
intact; Mr. Howe thinks it preferable to furnish meters unsealed, 
that customers may have the ready access to the adjustments which 
he finds necessary. Mr. MacGahan asserts that the friction of the 
counting train is negligible; but Mr. Howe’s observations lead him 
to believe to the contrary. Mr. MacGahan prefers a high ratio of 
torque to friction in conjunction with a light, movable element and 
reduced friction; Mr. Howe thinks the desired long-lived efficiency 
can best be secured by increasing the torque through the use of a 
heavier movable element with the increased jewel wear. Each of 
these gentlemen doubtless states the facts as he finds them in his 
personal experience, and a ready assent can be given to their asser- 
tions in the main, so far as they are the results of personal investi- 
gation in a limited field. It is only when a general application is 
made that their claims require especial comment. 

Mr. MacGahan says that all the variations of actual service should 
not produce a maximum error in registration of over 2 per cent. of 
the rated capacity. This Mr. Howe denies, claiming that a variation 
in standards will ordinarily be 1 per cent., while a 10 per cent. varia- 
tion in frequency or voltage will cause an error of an equal amount, 
making it possible for other influences to combine to produce an 
error in excess of the 2 per cent. Mr. Howe may find such condi- 
tions prevailing in his field, but meter experts who are accustomed 
to the handling and testing of the sealed type of meters of high sen- 
sibility and with light, movable elements, can testify that the maxi- 
mum aberration for a 10 per cent. variation in frequency and voltage 
rarely exceed % per cent., leaving practically 1%4 per cent. of margin 
for variations in standards, errors in observations, etc. 

Mr. MacGahan’s contention that a sealed meter possesses material 
advantages over one not sealed, and Mr. Howe’s arguments in favor 
of an open instrument simply carry along an old discussion which 
must, after all, be decided by the individual companies using watt- 
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meters, and by their meter experts. Mr. Howe assumes that a sealed 
meter is a delicate and intricate one, which the manufacturers dare 
not leave open, and that the presence of the seal discourages the 
owner from making his own repairs. Would it not be more logical 
to assume that a meter which can be finally adjusted at the factory 
for use upon a circuit, can be shipped to destination, carried to the 
point of installation in the lineman’s wagon and put into service with 
no attention from the meter expert, possesses an unusual degree of 
strength and stability? Instead of the absence of a seal being a 
virtue and a feature to be desired, is not the ordinary meter expert 
liable to think it a weakness, particularly when he reflects that the 
meter was left unsealed because he must make a final adjustment of 
the movable element after the meter is installed, its construction being 
such that it cannot be shipped ready for service? 

All manufacturers of wattmeters, whether sealed or open, guaran- 
tee the materials and workmanship of their instruments. If the 
purchaser of a sealed meter does not care for the advantages thus 
gained, he can easily break the seals, and obtain exactly the same con- 
ditions as those given by an unsealed meter. He will have an in- 
strument, the workmanship and material of which are guaranteed, 
but without any means of knowing whether the adjustments have 
been tampered with, and, therefore, no guaranty of the calibration. 

The benefits derived from preserving the factory calibration made 
by trained experts are constantly winning new recognition, as in- 
stances multiply where this calibration has proven of value. In one 
installation, after 1,400 wattmeters had been used for over two 
years under the factory seal, only 18 of them required any attention, 
and these were easily restored to their original accuracy by the local 
meter expert, who did not find the seal any impediment to his making 
new adjustments or repairs. The ordinary meter man, who desires 
to give his employers the best of results, would naturally be expected 
to prefer a guaranteed calibration of known accuracy to the dubious 
privilege of freely changing adjustments when such changes are made 
an inevitable part of the operation of installation. 

Mr. MacGahan claims that the friction of the counting train is 
negligible, but Mr. Howe affirms that such is not the case. Appar- 
ently the difference is again one of construction. Mr. MacGahan’s 
statement is evidently based upon the use of a pinion upon the shaft 
of the moving element, which engages the counting train, the inev- 
itable worm being placed where the speed is lower and the leverage 
of the gears increased; while Mr. Howe’s counter statement is as 
evidently based upon the fact that he has in consideration a meter 
with a worm upon the shaft, with greatly increased friction. Any 
meter expert who has at his command meters with the different forms 
of construction can easily demonstrate that while with the pinion 
and gear he cannot detect any difference in operation whether the 
counting train is connected or removed, there is a very appreciable 
decrease in friction when the counting train is removed from a meter 
which employs a worm on the shaft. 

Mr. MacGahan declares for a high ratio of torque to friction, and 
Mr. Howe for a high torque with heavier movable element and con- 
sequent increase in friction. Now, both state that the prime requisite 
is length of accurate service. If it be true—as experience has amply 
shown—that wattmeters first develop weakness through wear in the 
jeweled bearing, does it not logically follow that any increase in 
friction which shortens the life of this bearing reduces the length of 
accurate service? A powerful drag or pull upon the rotating medium 
is of value in overcoming friction, particularly upon light loads, when 
the ratio of friction to torque is highest, since friction is a fixed 
quantity, while torque varies with the load; but any increase in torque 
gained at the expense of the life of the jewel is an injury rather than 
a benefit. The wise designer will first reduce the friction to the 
lowest possible point by using the best bearings he can devise and by 
lightening the weight of the movable element as much as he can and 
still have ample torque for accurate registry upon light loads for 
any length of time under normal conditions of jewel wear. 





¢ 
Hiccoughs Cured by Electricity. 





Frank Green, of Trenton, N. J., was recently attacked with severe 
hiccoughing. After three days of suffering an electric current was, 
according to a dispatch from that city, applied to his body. At first 
light currents were used and afterwards increased in strength. Im- 
provement was noted from the first application, and finally, with a 
sudden shock, the paroxysms ceased. 













Telepbone Transmitters.—VII. 





By Artuur V. Asportt, C.E. 


Testing Transmitters and Receivers —To determine the merit of 
transmitters or receivers is one of the most difficult of tests. This 
is chiefly because there is no recognized standard or unit of 
measure. People vary enormously both in their ability to talk 
and to understand, over a telephone line entirely apart from the 
ability of the apparatus to transmit and reproduce sound. Hence, 
what to one person seems sufficient will be perhaps more than ade- 
quate to another, and unsatisfactory to a third. It is common to test 
transmitters and receivers by arranging a circuit between two rooms 
out of earshot of each other, in one of which the transmitters are 
placed and in the other the receivers. An inspector at the trans- 
mitter end counts from one to ten in a rather loud, sustained tone 
into one instrument after the other, while another inspector at the 
receiving end forms the best conclusion he. may as to the relative 
efficiency of the various instruments. While trained observers de- 
velop an astonishing skill in detecting differences in transmission, 
such a method compared with the more exact measurements of 
other branches of electrical engineering appears crude in the extreme. 

To the practical man quality of transmission is proportional to 
the ability to understand each word individually without requiring 
his correspondent to repeat it, and that combination of transmitter 
and receiver is the best which, over lines of varying lengths, re- 
quires on the whole the least repetition. For testing purposes, 
therefore, it is necessary to provide a transmitter and receiver with 
which with all other instruments may be compared, and a variable 
line over which tests can be made. As there is no established stand- 
ard instrument, it matters little what ones are selected for this 
purpose, for all results will be relative only. In a general way 
two of the best instruments obtainable should be taken, set aside for 
the purpose and used for nothing else. For the line nothing can 
excel an actual working line, but as tests should include trials over 
at least a thousand miles of wire, there are few who can avail them- 
selves of such a plant, and it is equally difficult to carry on experi- 
ments on a commercial circuit. It is, therefore, better to build 
an artificial line exclusively for test purposes. For this purpose a 
number of coils of wire can be made each of which shall represent, 
by having the same resistance, inductance and capacity, a certain 
section, say ten or one hundred miles of line. 

The artificial line is best made by preparing 220 spools of wood. 
Each spool should have a 1-in. hole through its center and be about 
3% in. over all in diameter and 3% in. high. The flanges and core 
should be about % in. thick, leaving a winding space about 3 in. x 
3 in. The spools should be made of soft wood thoroughly baked and 
boiled in paraffine. To represent aerial lines No. 20 wire is a con- 
venient size to use, while for cable lines No. 28 or No. 30. Each 
spool should be wound with sufficient wire to represent 10 miles of 
open wire or 1 mile of cable. To secure the proper inductance more 
or less of the wire can be wound non-inductively, so that each spool 
when finished shall have accurately the resistance and inductance 
of either 10 miles of open wire or 1 mile of cable. The necessary 
capacity is best secured by making a small condenser of tin-foil and 
paraffined paper, exactly like a sub-station condenser. For each pair 
of wire spools the condenser should have a capacity of .1 mf. and 
for each cable wire spool .o8 mf. When completed a frame is to 
be prepared having two long rubber or glass rods. On each rod 110 
coils, 10 representing 10 miles of cable wire, and 100 each repre- 
senting 10 miles of open wire, are placed. Between the two rods 
a substantial wooden strip is arranged underneath which the con- 
densers are secured, and on top of which there are a number of 
brass plugs similar to those used in Wheatstone bridges. A con- 
denser is joined between each pair of coils, and all coils are connected 
in series through the plugs, so that each plug when in its place short- 
circuits a pair of coils. Thus any combination of cable and open 
wire up to 1,010 miles can be obtained. Such an apparatus can be 
built for about $500, and while seemingly elaborate and expensive 
is essential for the proper testing of telephone apparatus. 

For actual trials there should be three inspectors—a speaker, a 
listener and a manipulator—for in order to avoid the unconscious 
error due to personal equation, neither the speaker nor the listener 
should know anything about the apparatus they are testing, which 
should be arranged in all cases entirely independently of their know]- 
edge. The three rooms are necessarily entirely distinct from each 
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other, both visibly and audibly. The transmitters should be placed in 
room No. 1, the artificial line in No. 2 (the middle one), and the 
receivers in No. 3. In the following method of testing the listener 
must be an expert stenographer, and the method consists in finding 
the percentage of errors between sentences uttered in the transmitter 
and those received with varying line length. The first thing is to 
determine the error coefficient of the speaker and listener. The 
speaker reads to the listener in the usual conversational tone, and at 
a fair rate of speed, 10 sections of 1,000 words each, of 10 different 
subjects. The listener then transcribes the 10 selections, and the 
manipulator compares the transcription with the original and counts 
the number of errors made. This is the error coefficient and is 
usually from 3 per cent. to 5 per cent. The manipulator then, un- 
known to both speaker and listener, adjusts either a transmitter or 
a receiver to be tested, for only one instrument can be tried at once. 
The speaker then reads to the listener over the telephone line 10 
different selections of 1,000 words each. After each set of 1,000 
words the manipulator changes the length of the line. The listener 
then transcribes the shorthand notes, the manipulator compares with 
the original and counts errors. The results may then be plotted 
as a function of line length, and by making a number of such tests 
with different transmitters and receivers quite accurate relative 
results can be secured. 

The curves of Fig. 54 are illustrative of the method. The hori- 
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FIG. 54.—CURVES OF TESTS. 


zontal scale is the length of the artificial line in miles, while the 
left-hand scale is percentage of error. The line marked “error line” 
is the percentage of, normal errors, when the speaker read directly 
to the stenographer. Curves A, B and C show the results of tests 
on three rather well-known types of transmitters working with the 
same receiver. Transmitter A showed the least percentage of error. 
Instrument B showed about 2 per cent. more error on short lines 
and 30 per cent. more on long lines, indicating a deficiency in vol- 
ume. Instrument C was poorer than B on lines up to 200 miles, and 
subsequently gave marked falling off in volume. 


Tests as thus described show what may be termed the general 
eficiency of transmission. It is also well to compare volume by 
actuating the transmitter by an organ pipe, blown by a blast of 
constant pressure, and measuring the distance from the ear of an 
observer at which the sound first becomes audible. The listener 
should be blindfolded and the manipulator should noiselessly move 
the receiver to and from the ear of the listener along a graduated 
scale, noting both the distance at which the sound is first perceived, 
when the instrument approaches the ear, and the point at which 
sound fails to be heard when it recedes. The mean of a number of 
such tests gives relative volume. To test for articulation the speaker 
should read to the listener a list of a thousand words of great simi- 
larity, such as fine, rhyme, dine, sign, mine, etc.; mowing, rowing, 
throwing, going, etc. Also the letters of the alphabet in hetero- 
geneous order. These tests should be conducted on different lengths 
of line and the percentages of errors calculated and plotted as pre- 
viously described. Finally, a comparison of the general test, and tests 
for loudness and articulation showing the net result of all three, 
will give quite acurate ideas of relative excellence. 
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Methods of Signaling and Operating in Telephone 
Exchanges.—V. 


By Kempster B. MILLER AND CHARLES S. WINSTON. 





WESTERN ELECTRIC TOLL SYSTEMS. 


HE systems for handling toll business installed by the Western 
. Electric Company are numerous, and differ as widely as the 
methods it has employed in handling most other branches of 
telephone service. However, during the period beginning at about the 
time when the common battery multiple switchboard came into gen- 
eral use and ending about two years ago, two methods stand out con- 
spicuously from the others, as they have been used in many large 
installations with generally better results. While these two systems 
were similar in operation and in the results accomplished, they differ 
materially in many respects. 

In each of these systems the connecting links between the toll board 
and the common battery board are made by means of toll trunk cir- 
cuits. These circuits end in plugs and lamps at one or more toll- 
switching positions on the local multiple board, and appear at the toll 
board in lamps and keys at a recording operator’s position, and in 
jacks multipled through the toll line sections. 

These two systems, which will be designated for convenience as 
“A” and “B,” differ mainly in that one of them, system “A,” only 
two wires are used in each trunk circuit extending between the toll 
board and the local multiple board, while in the other, system “B,” 
three wires are required for the same purpose. Of course, where the 
toll and local boards are located in the same building, the cost of 
installing and maintaining three wires for each toll trunk cir- 
cuit instead of two is of comparatively little moment, and is to be 
tolerated, if, by doing so, any material reduction in the complexity of 
the apparatus or gain in the method of operation is to be effected. 
Where, however, the toll board is located at a considerable distance 
from the local board or boards, as is usually the case in large 
cities, the use of three wires for each toll trunk circuit becomes a 
serious matter, and is generally avoided. 

System “A” probably owes its existence to this difference more 
than to any other one thing. 

In neither system are cord circuits provided at the recording 
operators’ positions, as keys, in the toll trunk circuits, which are lo- 
cated in the face of the board, furnish means for doing all of the 
work required. 

The clearing-out drop ordinarily used in the cord circuits in 
both systems is an electrically restoring drop of the well-known 
Western Electric type, which is restored whenever the operator 
throws the listening key which is connected with the corresponding 
cord circuit. Each of these drops is wired through an additional key 
so that it may be cut out of circuit in case of a very long-distance 
connection over which talking is difficult, in which the bridge afforded 
by the drop across the circuit might interfere with the transmission. 
WESTERN ELECTRIC TOLL SYSTEM “‘A,” USING TWO WIRES IN TOLL TRUNK 

CIRCUITS. 

In this system, which is the one used until recently by the Bell Com- 
panies in cities where the toll board was at a considerable distance 
from the local board, a repeating coil is located in each toll trunk 
circuit, and on this account the toll switching operator at the local 
board rings the bells of common battery subscribers for whom long- 
distance calls are received. The cord circuits used by the toll oper- 
ators in establishing connections between toll and common battery 
subscribers are the same as those used in making toll-to-toll con- 
nections. In order to inform the toll-switching operator at the 
local board when the subscriber whom she has been ringing an- 
swers, a ringing lamp is provided in connection with each toll trunk 
plug at the toll switching position; and in order to give this operator 
a signal for taking down the connection, a disconnect lamp also is 
associated with each of the trunk plugs at her position. 

The operation of this system is as follows, reference being made to 
Fig. 9. A common battery or local subscriber desiring to converse 
with a toll subscriber will signal his operator in the ordinary man- 
ner, and on the response of the operator will ask for “long distance.” 
The operator will then speak over an order wire to a toll switching 
operator at the local board, and tell her that a certain subscriber de- 
sires a toll connection. The toll trunk operator will then insert a toll 
trunk plug which is not in use into the multiple jack of that line, and 
the subscriber’s operator will remove the answering plug from the 
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answering jack of the subscriber’s line. The act on the part of the 
toll trunk operator of inserting the toll trunk plug into the multiple 
jack will, since the subscriber of that line has his receiver off the 
hook, light a lamp with a white cap, located in the face of the toll 
board at the recording operator’s position. The lighting of this 
lamp corresponding to any toll trunk line is therefore dependent, 
first, on the toll trunk operator having made a connection between the 
end of that line and the line of a subscriber; second, on that sub- 
scriber having his receiver off the hook. The recording operator, in 
response to this signal, will throw the listening key associated with 
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FIG. 9.—SHOWING CONNECTION OF LOCAL TO TOLL SUBSCRIBERS. 
WESTERN ELECTRIC “A.” 


this lamp and located directly below it. This act will extinguish 
the white lamp and light in its place a green one. It will also 
connect the operator’s telephone circuit to the toll trunk line, 
and therefore enable her to communicate over it with the sub- 
scriber. She is thus enabled to make out a ticket containing the 
proper data for the toll connection, and will pass it on to one of the 
toll line operators. Having done this she will restore her listen- 
ing key, but in doing so she will not extinguish the green lamp, as 
it remains lighted until the toll operator in taking up the con- 
nection inserts a plug into the multiple jack of the toll trunk line. 

The purpose in furnishing two lamps at the recording operator’s 
position is to make it impossible for the recording operator, after 
she has answered the call and before the toll operator has taken 
up the connection, to forget that she has already responded to the 
signal of the white lamp, and again speak to the subscriber. If one 
lamp only were furnished, it would be necessary to arrange it so that 
it would relight when the recording operator threw the listening key 
back to its normal position; in order to enable the subscriber to 
signal while waiting for the toll operator to respond. 

The toll line operator having received a ticket from the recording 
operator, will insert the answering plug of a toll cord into a multiple 
jack of the toll trunk line. This, as before stated, will extinguish 
the green lamp at the recording operator’s position. She will then 
insert the calling plug into the multiple jack of the desired line, and 
thus, after ringing, bring the two subscribers together for conver- 
sation. 

At the end of the conversation the clearing out signal will be re- 
ceived at the toll board by the falling of the drop in the toll cord cir- 
cuit. Having received the clearing-out signal, the toll operator will 
remove the calling and answering plugs from the toll line jack and 
the toll trunk jack, respectively. The act of withdrawing the answer- 
ing plug from the trunk jack will light the disconnect lamp at the 
toll trunk position, and the toll trunk operator will remove the 
plug from the multiple jack. The act of taking down the con- 
nection at both the toll position and the toll switching position has 
no effect upon the signals at the recording operator’s position, that 
operator having finished all duties in regard to the connection when 
she passed the ticket to the toll operator. 

When a toll subscriber desires to converse with a multiple board 
subscriber, he will signal the toll line operator in the regular manner 
by throwing down the line drop at the toll board. Of course, this 
may be done by the toll operator at a distant exchange. The toll 
operator will then insert an answering plug into the toll line jack, 
and after throwing the listening key to find out the number of the com- 
mon battery line with which the connection is to be established, she 
will speak over an order wire to the toll trunk operator telling her that 
a toll connection is to be established with a certain common battery 
line. The toll trunk operator will designate the trunk for use in es- 
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jack of that line. In case the line is busy, she will insert the trunk 
plug into a busy back jack which will notify the toll operator by 
“tone” that the line is busy. In case the line is free, she will insert 
the trunk plug into the multiple jack. The ringing lamp associated 
with the trunk plug at the toll trunk position will light immediately, 
and the toll trunk operator will ring the subscriber. When the sub- 
scriber answers the call, this ringing lamp goes out and cannot be re- 
lighted without first withdrawing the trunk plug from the jack. This 
connection is shown in Fig: ro. 

At the end of conversation the toll line operator receives the dis- 
connect signal in the same manner as at the end of a local to toll 
connection, and upon withdrawing the toll trunk plug from the toll 
trunk jack, lights the disconnect signal at the toll switching position 
on the multiple board, in the same manner. 

The recording operator has nothing to do with establishing a con- 
nection from a toll to a local subscriber. In this case the toll line 
operator does all of the work at the toll board and makes out the 
ticket without the help of any other operator. Thus, it will be seen, 
that unless the charge is to be “reversed” the recording operator 
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always makes out the ticket when the charge is to be made against a 
common battery line, and the toll line operator when the toll station 
is to be charged for the connection. This is a guard against making 
mistakes and charging the wrong party for the conversation. If for 
any reason after a common battery subscriber has called for a toll 
connection and the switching operator has inserted a trunk plug into 
the multiple jack of the calling line and thus lighted the lamp at the 
recording operator’s position, the recording operator does not desire 
to have the connection made, she will press a push button key asso- 
ciated with the toll trunk line in use, thus extinguishing the lamp at 
the recording operator’s position and lighting the disconnect lamp at 
the toll switching operator’s position. 
WESTERN ELECTRIC TOLL SYSTEM B, USING THREE WIRES IN TOLL TRUNK 
CIRCUIT. 

In this system the repeating coil, instead of being included in the 
trunk line circuit, as in system A, is included in the cord circuit at 
the toll board. One-half of each of these cord circuits is wired the 
same as half of a cord circuit at the local multiple board, the other 
half being wired, as in ordinary magneto practice, the clearing-out 
drop being bridged across the two strands of the cord. Each cord 
circuit is equipped with a key which is so wired that when thrown 
the repeating coil is cut out of the circuit and a straight circuit 
established between the two plugs so that the same pair of plugs can 
be used for establishing toll-to-toll connections, as is used for estab- 
lishing toll to local connections, the only difference being in the 
position of the repeating coil key. 

In this system a disconnect lamp but no ringing lamp appears in 
connection with the plug of each toll trunk circuit at the multiple 
switchboard end, but the toll trunk circuit contains no repeating 
coil, and therefore the toll line operators ring the bells of the local 
subscribers over these lines instead of having the toll trunk operator 
do this, as in system A. This is, of course, a better arrangement, 
and enables the toll operator to be the true master of the situation 
and to more properly supervise a call than where the toll trunk 
operator is compelled to do the ringing. 

This system has not, to our knowledge, been used except in cases 
where the toll sections and multiple switchboard are located in the 
same building. 

The operation of establishing a connection between a local and a 
toll subscriber is exactly the same in this as in Western Electric sys- 
The parts involved in such a connection are represented in 


tem A. 
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tablishing the connection, and with the plug of this trunk will test the Fig. 11, it being seen that the services of the subscriber’s operator, 
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the toll switching operator, the recording operator and the toll 
operator are all required. 

At the end of the conversation a double clearing-out signal will be 
received at the toll board. The toll subscriber will, by turning his 
generator crank, throw the clearing-out drop, and, the local sub- 
scriber, by hanging up his receiver, will light the supervisory lamp 
associated with the local side of the toll cord circuit. The toll 
operator will then throw her listening key so as to restore the clear- 
ing-out drop, and listen in to satisfy herself that some one at the 
toll station does not desire another connection. She will then 
withdraw the plugs from the toll trunk and toll line jacks. The act 
of withdrawing the plug from the trunk jack will automatically light 
the disconnect signal at the switching operator’s position on the 
local multiple board, and this operator will remove the trunk plug 
from the multiple jack of the local subscriber. 

A push-button key is provided at the recording operator’s position 
in connection with each toll trunk circuit, wired so that the recording 
operator can give the disconnect signal at the multiple switchboard, 
and extinguish the lamp associated with the trunk line at her own 
position in case she does not desire to have the connection estab- 
lished. 

A toll to local connection is established in practically the same 
manner as in system A, the toll operator ordering up the connection 
at the toll switching position by order wire. As in that system, the 
A operator and the recording operator play no part in a toll to 
local connection. In this, however, the toll operator, instead of the 
toll switching operator, rings the local subscriber. 

The method of making connections between toll subscribers in these 
two systems, A and B, is almost identical. In both cases a toll 
subscriber signals the toll board by turning the generator crank and 
thus throwing the line drop at the toll board. The operator will in- 
sert an answering plug, and after throwing her listening key, speak 
to the subscriber and find out that a connection is desired with some 
other toll station. In system A, the cord circuit can be used for 
making either a toll-to-toll or toll-to-local connection without change, 
but in system B the cord circuits are normally suited for making 
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II.—SHOWING CONNECTION OF LOCAL TO TOLL SUBSCRIBERS. 
WESTERN ELECTRIC “B.” 


FIG, 


connections between toll and ities subscribers. On this account 
it is necessary for the toll operator in system B to throw a key asso- 
ciated with the cord circuit before this cord circuit can be used for 
connecting two toll subscribers. Having done this the remainder of 
the operation is the same as in system A. After testing, the operator 
will insert the calling plug, associated with the answering plug in 
use, into the multiple jack of the desired line, and ring. Until the 
subscriber answers, it is necessary for the operator to listen in at 
short intervals so as to know when the call is answered. The 
operator who has charge of the calling toll line will make out a ticket 
and record on it the duration of the conversation, the number of the 
calling and the number of the called toll stations and the names of 
the calling and called parties. 

Each of these two systems has advantages over the other. A 
costs less than B, not only on account of having two wires in the 
trunk circuits instead of three, but because the number of repeating 
coils is less when located in the trunk circuits than when located 
in the toll cord circuits. In system A the method of operation at the 
toll line positions is less complicated, as the same pair of cords is 
adaptable without change to either toll-to-toll or toll-to-local connec- 
tions, and ‘the operator is, therefore, required to make no change in 
her cord circuits. In system B it is necessary after a circuit has been 
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used for one class of service, for the operator to throw the repeating 
coil key before she can use the pair of cords for the other class of 
connections. 

On the other hand, however, the second system enables the toll 
operator to properly supervise all toll connections, to ring up a com- 
mon battery subscriber herself, and at the end of the conversation 
to receive a lamp disconnect signal directly from the common 
battery subscriber. This latter much facilitates the work of keep- 
ing track of the duration of conversation, as in this case there 
is no doubt in the mind of the toll operator, whose duty it is to 
measure the lapse of time, as to when the common battery sub- 
scriber is through talking. 
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New Telephone Patents. 


METALLIC FRAME JACK STRIP. 

Metallic frame jack strips are without doubt the present standard, 
and new types and variations of present ones are periodically ap- 
pearing. The latest development in this line is a jack invented and 
patented by L. M. Ericsson, of Sweden. This jack is built up in 
rubber strips secured to a frame plate of sheet brass. The plate is 
slightly longer than the rubber strip and its projecting ends are 
designed to slide into slots in the jack stiles, so that the strip is 
thereby supported. The strip of jacks mounts from the front, being 
held against the stiles .by cover plates, which hide the ends of the 
jack strips. The cover plates are in lengths equal to the width of 
five strips, and are secured by screws passing into the jack stiles. 

DESK TELEPHONE STAND. 

Another invention of Mr. Ericsson is a design for a desk telephone 
stand of a kind little used in this country. This stand is adapted for 
use with the hand microphone; that is, a transmitter and receiver 
mounted upon a handle so that when the former confronts the mouth 
the latter will be against the ear. Mr. Ericsson’s stand is a four- 
legged metal frame from the top of which a sliding rod projects. 
The bottom of this contacts with springs which serve the purpose 
of the ordinary hook switch, while the top carries a cross bar with 
prongs adapted to receive the hand microphone. The action is almost 
obvious, the weight of the microphone of*course throwing the circuit 
changer. 

CASING FOR TELEPHONES. 

In this connection it may be well to consider a patent covering a 
“Casing for Telephones,” as this is designed for instruments of the 
hand microphone type. Fig. 1 shows a side view of the instrument 





FIG. I.—HARDEGEN TELEPHONE CASING. 


The chief novelty lies in a deparature from the time-honored means 
of securing receiver caps. The casing of the instrument is of punched 
metal with a flange left at the rim. The ear piece, of metal also, lies 
over this, being secured by semi-circular spring pieces which snap 
in behind the flange of the casing. Paul Hardegen, of Berlin, is the 
patentee of this instrument. 

TRANSMITTER DISINFECTING DEVICE. 

A new type of transmitter disinfecting device is that of C. Bravi- 
Bertini, of Perth Amboy, N. J. This consists of a sprayer in the 
transmitter fed with disinfectant solution from a small pump which 
is driven by a linkage secured to the switch hook. 

TELEPHONE REPEATER. 

The telephone repeater has received still further developments at 
the hands of Merritt Gally, of Brooklyn. Mr. Gally’s earlier work 
in this direction has been noted in these columns and doubtless his 
type of repeater will be recalled. His latest work, which is covered 
by two patents recently issued, is along the same lines, dealing with 
a bipolar magnet form of his repeater and the circuit best suited to 
its operation. 

RECEIVER SUPPORT. 

Another receiver support has been patented. This time means are 
provided for the automatic return of the receiver to the hook. The 
receiver support may be deflected in a horizontal direction by the 
ear of the user and becomes locked in this position. This movement 
of the supporting arm switches the circuit to the talking condition. 
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If the arm be not restored by the user, central may send a current 

over the line and through the agency of an electromagnet and release 

pin, the telephone is allowed to return to the normal position. 
AUTOMATIC SYSTEM. 

An automatic exchange apparatus, a modification of earlier work, 
has been jointly invented by Messrs. J. K. Norstrom and J. J. Brown- 
rigg, of Chicago, the patent which they have obtained b: ing assigned 
to the Globe Automatic Telephone Company. The most interesting 
feature of this new system lies in the busy test apparatus. ‘vis is 
a relay in series with the subscriber’s instrument and located un 
his premises. In case a desired line is busy the circuits are such 
that the busy relay at the calling station opens the talking circuit 
of this station until such time as the receiver has been momentarily 
at least returned to the switch hook and the switching devices there- 
by returned to the zero position. 

ANOTHER CABLE SUPPORTING CLIP. 

This week we have again for consideration a cable supporting clip. 

This is clearly shown in Fig. 2. It comprises the now usual zinc 





FIG. 2.—VILLARD AND COPELAND CABLE HANGER. 


cable-encircling strip and a bent wire supporting hook. In this in- 
stance a double form of hook is used so shaped that not only is a 
locking of the tape about the cable obtained, but the weight of the 
cable serves to keep the tape tight. Messrs. R. H. Villard and H. P. 
Copeland, of Jersey City, are the joint inventors of this clip. 





A Memorial to James Watt. 





A most interesting and laudable movement has just been set on foot 
by Mr. Andrew Carnegie—ever foremost in good works—namely, to 
erect a memorial statue at Greenock, Scotland, on the site of the 
humble cottage in which James Watt, creator of the steam era, was 
born. The American Committee of the James Watt Memorial has 
Mr. Carnegie as its chairman and Mr. Theodore Dwight as its sec- 
retary and treasurer, with offices at 99 John Street, New York City. 
The circular just issued states that for the object named: “Subscrip- 
tions of small amounts are being solicited in many countries, as it 
is felt that the memorial should represent the contributions of the 
thousands who know and appreciate what the invention of the steam 
engine has meant to the material progress of the world. Should you 
desire to associate yourself with this movement, kindly send five 
dollars, or less, and accompany the contribution with your autograph 
on the enclosed slip. The later is desired for transmission to 
Greenock to show the number of the American contributions. Our 
country has, probably, been the greatest beneficiary of Watt’s labors, 
and the committee hopes that the response from the United States 
will exceed that of any other country in point of numbers, as the 
number of subscribers is a greater tribute than the amount sub- 
scribed.” 

A great deal of interest is being taken in the project here and the 
committee formed under Mr. Carnegie comprises Albert R. Ledoux, 
president American Institute of Mining Engineers; Ambrose Swa- 
sey, president American Society of Mechanical Engineers; Charles 
Hermany, president American Society of Civil Engineers; Bion J. 
Arnold, president American Institute of Electrical Engineers; Chas. 
F. Scott, Westinghouse Electric Manufacturing Company; John H. 
Converse, president Baldwin Locomotive Works; Charles Allis, 
past president Allis-Chalmers Company; Charles Wallace Hunt, 
president C. W. Hunt & Co.; S. R. Calloway, president American 
Locomotive Company; R. A. McKee, International Union Steam 
Engineers; John C. Kafer, Engineers’ Club, New York; J. D. Far- 
asey, American Boiler Manufacturing Association; C. L. Salmons, 
Brotherhood of Locomotive Engineers; J. J. Hannahan, Brotherhood 
of Locomotive Firemen; W. J. Gitthorpe, Boilermakers and Iron 
Shipbuilders of America; C. L. Shamp, International Brotherhood 
of Stationary Firemen. 
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Indiana Independent Toll Line Association. 





Several independent telephone men from northern Indiana and 
southern Michigan held a meeting in South Bend, Ind., on February 
27 and organized the Northern Indiana and Southern Michigan Toll 
Line Association. The delegates represented a territory in which 
there are 15,000 independent telephones and 2,000 or more miles of 
toll lines. That city has been chosen as headquarters for the clear- 
ing house. The officers are: Theodore Tharward, manager of the 
clearing house; J. K. Johnson, secretary and treasurer. C. A. Reeves, 
J. S. Scott and C. R. Stoops and the officers compose the traffic 
committee which will perfect plans. The cities in the combination 
and the number of telephones in operation are: South Bend, 520; 
Elkhart and Goshen, 1,742; Michigan City, 750; Knox and Hamlet, 
200; Winamac and Kewanna, 350; Makarusa, 175; Millersburg, 785; 
Dunlap, 150; Warsaw, 400; Plymouth, 300; Rochester, 430; Bremen, 
136; Nappanee, 275; Millford, 276; Columbia City, 900; Silver Lake, 
125; Star Point, 200; Argus, 65; North Judson, 50; Teegarden, 105; 
Bristol, 100; Lagrange, 1,600, and Benton Harbor, Mich., 1,575. 





CURRENT NEWS AND NOTES. 


HIGH TENSION MEETING IN CHICAGO.—The Chicago 
branch of the American Institute of Electrical Engineers will hold 
a meeting March 18 to discuss the subject of high-voltage lines. 





CANAL TOWING.—A bill has been introduced in the New York 
Legislature providing that no permit to conduct electric towing ex- 
periments shall be granted by Superintendent Boyd for a stretch of 
canal over five miles'long or for a period exceeding three years. 





OPENINGS IN JAVA.—Mr. B. S. Rairden, of Batavia, Java, 
writes: “I believe there is a good opportunity for some enterprising 
American company interested in electrical material to make good 
connections here, although it must be prepared to fight German 
competitors, who are, I am so informed, largely interested in the 
electrical companies established in Batavia, etc.” 


TESTING OYSTERS FOR PEARLS.—A new use for the 
Roentgen rays is announced from Paris. M. Dubois has just real 
a paper before the Academy of Sciences, which shows that it is 
possible, by means of the Roentgen rays, to examine the living oys- 
ter, without in any way injuring it, and to ascertain whether or not 
it contains a pearl. If it contains only a tiny pearl the oyster is 
returned, and is allowed to live until the disease has sufficiently 
advanced. 





ELECTRODE FOR ELECTROLYTIC PURPOSES.—A patent 
granted on March 1 to Mr. G. J. Atkins, of Tottenham, England, 
refers to details of construction of a carbon electrode. The current 
is introduced through a metallic sheet, which is covered by the car- 
bon electrode. Since, however, carbon is always porous and the 
electrolyte would pass through the pores and attack the metal, the 
inventor interposes between the carbon and the metal a conducting 
but water-proof substratum made of finely divided carbon mixed with 
mineral lubricating oil. 





CARBON RESISTANCE.—A patent granted on March 1 to Mr. 
G. I. Leonard, of Pasadena, Cal., refers to the construction of a 
plumbago resistance. A sheet of asbestos is coated on both faces 
with plumbago, applied in the state of a paint or paste with water 
and sufficient sugar to adhere to the support. The coating is made 
so thick that the resistance is somewhat higher than desired; after 
the plumbago is dried it is treated by frictional or rubbing pressure 
by a scraper or roller until the resistance is brought down to the 


desired value. The resistance is claimed to remain constant. 





METHOD OF FORMATION OF STORAGE BATTERY 
PLATES.—In a patent granted on March 1 to Mr. O. Frank, of 
Detroit, Mich., the inventor proposes to treat the lead plates in an 
aqueous solution of 5 per cent. sodium sulphate and 0.7 per cent. 
potassium chlorate with a current of 1 amp. (the size of the plates 
being not given) for 50 hours at about 20° C. The plates are then 
washed in distilled water and the positive plates are placed in a 
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weak solution of sulphuric acid and used as negatives against posi- 
tives of lead, the current being “2 amp. for 50 hours.” The plates 
are then washed and dried at a temperature of 300° C. 





WIRELESS TELEGRAPH AND WEATHER.—tThe special 
correspondent of the New York Times cables as follows: “I will 
mention in this connection a memorial soon to be forwarded to 
Parliament by the fishermen of Mousehole and Newlyn, who want 
the weather changed and think the change can be brought about 
by act of Parliament. It is the candid and deliberate judgment 
of these fisherfolk that the Marconi wireless telegraph station lo- 
cated near them is the cause of the deluges that are descending on 
them. ‘Take it away,’ they say in their memorial to Parliament. 
Somebody will have to tell these poor petitioners that they are no 
worse off than the rest of Great Britain, for the whole country is 
watersoaked.” 





TAXING CANADIAN POWER.—Assemblyman Remsen, of 
Brooklyn, has introduced a measure in the New York Legislature 
which, if passed, he says, will produce $150,000 in revenue for the 
State. It puts a tariff of $2 on each electrical horse power produced 
in a-foreign country and transmitted, sold or furnished to concerns 
in this State. It applies, of course, to Canadian concerns. There 
are a couple of power concerns at Niagara Falls, soon to be put in 
operation, which propose to furnish electricity for power in this 
State, and another at Cornwall on the St. Lawrence. Mr. Remsen 
proposes to tax them heavily. Failure to comply with the proposed 
law will subject any concern doing business in this State to a for- 
feiture of its charter and a fine of $100 a day. 


A CURIE LECTURE.—Special correspondence to the New York 
Times from Paris of February 23 says: “M. Curie’s promised lec- 
ture on radium drew vast crowds to the Sorbonne one evening this 
week. Although the hall in which the world-famed chemist was 
to speak is built to seat 3,000 persons, numbers who had stood for 
hours at the door in the Rue des Ecoles were finally turned away, 
every corner available being occupied by‘a deeply interested crowd. 
When the lecturer appeared upon the platform with Mme. Curie they 
received a magnificent ovation, and every word M. Curie spoke was 
followed with the closest attention. His account of the work done 
by M. Becquerel upon uranium, which formed the starting point for 
his own and Mme. Curie’s experiments, was very clearly given, and 
his lecture was illustrated by tests of the properties of the newly 
discovered metal. In one series of experiments M. Curie demon- 
strated that radium emits three sorts of rays, two of which give off 
such powerful electric emanations that they cause phosphorescence 
and produce perpetual motion. Then, plunging a tube of radium 
into liquid air, M. Curie demonstrated in the darkness of the hall 
that it was a light-radiating body, and that it also gave out heat.” 





METER.—Four patents for details on electric meter construc- 
tion were granted on February 23 to Mr. Thomas Duncan. In the 
first patent a construction is described by which an ordinary inte- 
grating meter is associated with a supplementing measuring mech- 
anism which is operated by the main measuring mechanism. The 
meter with the main measuring mechanism may be located at a some- 
what inaccessible place, while the supplementary measuring mech- 
ism is placed in a more convenient situation, for instance, in the 
library or office of the consumer. To allow recalibration, step-by- 
step adjusting means are provided in combination with supple- 
mentary field windings for effecting additive or counteracting torque. 
The second patent relates to motor-meters, suitable to be used on 
circuits of different voltages. This is effected by using an auxiliary 
field winding of which more or less may be switched into the circuit. 
He also describes details of construction by which he is enabled 
to polish readily the commutators and brushes of commutator-motor 
meters, without disturbing the tension adjustment of the brushes. 
The third patent relates also to details of construction of motor- 
meters and refers especially to the construction of the spindle bear- 
ing point, the manufacture of the spindle in three parts, and the con- 
struction of the upper bearing. The fourth patent again refers to the 
construction of the bearings. In order to render the jewel posts 
incapable of assuming any except predetermined positions with the 
meter bases, he relieves the posts of any threaded engagement with 
the remainder of the meter structures. 
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IOWA ELECTRICAL ASSOCIATION.—The Iowa Electrical 
Association will hold its convention this year at Des Moines, Iowa, 
April 13 and 14. W. S. Porter, of Eldora, is secretary. 


VERMONT ELECTRICAL ASSOCIATION.—The annual meet- 
ing of the Vermont Electrical Association was held at Rutland on 
February 24, about 40 members being present. At the evening ses- 
sion Mr. F. J. Vaughn gave an address on “Central Station Meters.” 
There was a display of electrical supplies. The officers elected for 
the ensuing year are: President, M. Patterson, of Fair Haven; 
first vice-president, E. D. Blackwell, of Brandon; second vice-presi- 
dent, E. E. Gage, of St. Johnsbury; secretary and treasurer, C. C. 
Wells, of Middlebury; chairman of executive committee, Frank 
‘Barney, Jr., of Springfield. 


RADIUM IN TEXAS.—With regard to the recent reports of the 
discovery of radium-producing minerals in Texas, a correspondent 
in that State writes that the Nernst Lamp Company is mining rare 
earths in the locality known as Barringer Hill, which is situated 11 
miles from Kingsland, Tex. This region yields gadolinite and five 
other new and rare minerals. The mining of yttria ore on a 
large scale, it is stated, gave rise to the reports that radium was being 
sought. It is stated that the Nernst Lamp Company is trying to 
purchase more land containing the earths and minerals which it 
utilizes in the manufacture of its lamps, but the owners have raised 
the prices to almost prohibitive figures. It is asserted by represen- 
tatives of the lamp company that the gadolinite which it is mining 
does not contain radium or radioactive properties. The landowners 
say, however, that this statement does not agree with the reports 
of disinterested scientists who have recently conducted tests and ex- 
aminations of the mineral. These assert that the earths possess a 
greater amount of radioactive properties than those of any other 
known region in the world. 


SELECTIVE SIGNALING IN WIRELESS TELEGRAPHY .— 
Two patents were granted on February 23 to Prof. Reginald A. 
Fessenden. The first relates to a new method of tuning the sending 
and receiving stations to the same frequency. Electric tuning is 
efficient, but requires a great deal of care in its operation. Prof. 
Fessenden prefers, therefore, mechanical tuning. His method is 
essentially as follows: At the transmitting station electromagnetic 
waves are generated with a certain predetermined frequency—say, 
2,000,000 per second—in groups of a lower frequency—say, 126 per 
second. For this purpose an induction coil with spark-gap may be 
used in connection with a make-and-break mechanism for the in- 
duction coil actuated by a tuning fork operative at the group fre- 
quency of 126 periods per second. At the receiving station the wave- 
responding device is connected to an indicating mechanism responding 
only to the group frequency 126. Such a device may consist of an 
electrically-operated tuning fork torque attached to a telephone tuned 
to the group frequency 126. Thus, unless the tuning fork or tele- 
phone at the receiving station is tuned to the frequency 126, no 
indications or signals will be produced. Of course, different modi- 
fications of this method and combinations are quite feasible. The 
second patent granted to Prof. Fessenden relates to a device for 
preventing disturbances from another station in the neighborhood, 
so that stations may be worked simultaneously while situated close 
to each other. For this purpose he provides, besides the main con- 
ductor of the system, second or auxiliary conductors. They are 
sO proportioned that the effect on the main conductor, of waves 
emitted from the disturbing station, will be opposed and neutralized 
by the effect of the disturbing waves upon the auxiliary conductor. 





LETTERS TO THE EDITORS. 


Alternating Current Commutating Motors. 


l'o the Editors of Electrical World and Engineer: 

Siks:—The question of priority of invention raised by the letter 
published on page 327 of the ELectricAL WorL_p AND ENGINEER of 
lebruary 13 should be considered from the two following points of 
view: Ist, validity of my patents; 2d, scientific discoveries involved. 
Referring to the first point of view, I do not need to show in these 
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columns the novelty of the dispositions described in my United 
States patent applications, since this matter is to be decided by 
the United States Patent Office. 

Referring to the second point of view, the old United States patent, 
476,346, evidently does not concern in any manner the phenomena 
which I have recently discovered and pointed out, and which alone 
form the basis of the conception of my series compensated motor 
as described in several publications. Those phenomena are: (a) 
The disappearance of self-induction in an armature with commutator 
and short-circuited brushes when running in the vicinity of syn- 
chronous speed. (b) The induction by such an armature of a 
rotary field at synchronous speed, if it is revolved in a stator without 
any magnetic axis of symmetry. (c) Perfect commutation at brushes 
under the above conditions; and, furthermore, (d) The screening 
effect of short-circuited brushes for the ampere-turns of the stator 
in which the armature is revolved. 

The last paragraph of my letter published in your issue of March 
5 may lead to a misunderstanding. In fact, the power factor of a 
repulsion motor is, for the same air-gap, much greater than that of 
a single-phase induction motor. The formula which I have pub- 
lished on the subject of the repulsion motor (Elektrotechnische 
Zeitschrift, 11 June, 1903) proves that the magnetizing current taken 
by a repulsion motor without load amounts to only half of the cur- 
rent taken by the corresponding single-phase induction motor. (The 
current corresponding to a zero load in a repulsion motor is obtained 
by making 8 = o in my formula, giving the current taken by the 
motor at synchronous speed. ) 

But as a motor for tractive purposes must have a considerable 
air-gap, the power factor of a repulsion motor for traction approaches 
that of an ordinary single-phase induction motor. 

It is only by using low frequencies, as I have pointed out in the 
German article above referred to, that it is possible to obtain tan ¢ = 
4; that is, cos 6 = 0.895. 

New York. Marius Latour. 





—> 


‘ Thawing Out Water Pipes Electrically. 


To the Editors of Electrical World and Engincer: 

Sirs :—Seeing an article in the February 13 number of your 
paper, I take the liberty to call your attention to the fact that Mr. 
Greene, of Altoona, Pa., gives the credit of thawing out water pipes 
electrically to Messrs. Jackson and Wood. I wish to state that the 
scheme originated with Frank H. Soden, of Chicago, in the winter 
of 1808. It was over a year, I believe, before Prof. D. C. Jackson, 
of the University of Wisconsin, came out with articles claiming that 
he was the one who first worked it out successfully, and originated 
the scheme. Furthermore, at the time Mr. Soden hit on his scheme 
and made it work he applied for a patent, but the Commissioner of 
Patents would not grant him one, claiming it was too simple. 

At the time Mr. Soden demonstrated the practical use of thawing 
out water pipes by electricity, all of the daily and electrical papers 
in Chicago had great actounts of it, showing cuts and describing it 
at length. He had to go to nearly all of the managers of power 
plants in Chicago to ask permission to try his scheme. They all 
laughed at him except the Commonwealth Electric Company, on 
the South Side. It was there he demonstrated the feasibility of 
thawing out frozen water pipes by electricity. 

Mr. Soden is a man of great ability, and was one of the earliest 
engineers with the old Thomson-Houston Company. He is at present 
at Pony, Mont., with an electrical process of treating ore, for which 
the Pony Electric Light Company, of which I am manager, is fur- 
nishing him all the current needed gratis, as well as a stamp mill. 

Pony, Mont. E. R. Avery. 


o —- — 


Carbon Resistances. 


To the Editors of Electrical World and Engineer: 

Sirs :—Your issue of February 20 contains in the Digest news, 
under the heading, “Units, Measurements and Instruments,” “Carbon 
Resistance, Gray,” a description of a high resistance made by de- 
positing soot on a glass plate or some other insulating surface. John 
son & Phillips, of Charlton, England, used to make just such resist 
ance when I was a pupil with them away back in 1879. I believe they 
stopped manufacture, because the soot so deposited had a tendency 
to crack whenever the glass expanded and so make an open circuit. 
I think the Nalders, also of England, make a similar kind, but their 
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resistance is set to 1,000,000 ohms, or whatever is required, while 
the older ones were kept to whatever they measured at first. 

Curiously, only last month while I was down in Philadelphia, I 
suggested the same thing to a foreman of an electric construction 
company, who wanted a cheap high resistance, to make tests for in- 
sulation on completed lines. 


WILKESBARRE, Pa. E. W. STEVENSON. 





Individual Motor Drive. 





To the Editors of Electrical World and Engineer: 

Sirs :—Your issue of February 20 contains in the Digest of Cur- 
rent Electrical Literature an abstract from an article by Cooper on 
“Individual Motor Drive,” published in full in the current number 
of Cassier’s, and also essentially in your convention issue of last 
June 6. That part’ of the article covered by the abstract treats 
essentially of certain rules and deductions laid down by Mr. Cooper 
for determining the proper size of motor to use in accordance with 
the methods of speed control adopted. These rules are based pri- 
marily upon a certain assumption of Mr. Cooper’s, with which many 
electrical engineers cannot agree. Mr. Cooper’s rules, moreover, are 
being broadly published as established facts by numerous technical 
and engineering publications. It would appear proper, therefore, 
to have the leading publication of electrical engineering discuss this 
article and put the same in a clearer light before the public. If it 
can be shown that Mr. Cooper’s premises upon which he bases his 
deductions are wrong, or at least not fully proved, his rules will fall 
to the ground. 

In discussing the effect of weakening the field of a motor, Mr. 
Cooper states as follows: “If it is desired to increase the speed 100 
per cent. by field weakening, one must have 100 per cent. margin for 
sparking at normal speed if the motor is to carry full load at the 
increased speed.” He then jumps to the conclusion, without giving 
the slightest reason, that in order to obtain this necessary 100 per 
cent. margin for sparking it is absolutely necessary to double the 
size of the motor. Nobody will disagree with Mr. Cooper that this 
method will accomplish effectually the elimination of sparking, and 
that it is a most excellent one to adopt by those who look with 
disfavor upon the variable field method of speed control. But is this 
fair? Is it good engineering or necessary to go to such extremes 
as this? It is right on this assumption that proof is asked for and 
found wanting. 

Let us get clearly before us what causes sparking with a weak- 
ened field, and see if we can find any logical reason for Mr. Cooper’s 
bold jump to conclusions. The magnetic field, due to field winding, 
and the magnetic field, due to armature winding, make an angle 
with each other, and the position of the resultant field created 
thereby shifts relatively in accordance with the relative magnetic 
strength of the field and armature. If the field magnetism is weak- 
ened, the armature magnetism remaining the same, the resultant field 
will tend to approach more nearly the direction of the field produced 
by the armature winding when acting alone. This tends to produce 
sparking by retarding the neutral position back of the brushes. The 
converse is also true that when a motor is running under light load 
with full field, the resultant field will then advance towards the 
direction of the field produced by the field winding when acting 
alone. This condition also tends to produce sparking at the com- 
mutator by moving the neutral point ahead of the brushes. .Spark- 
ing under. this condition is not noticeable, however, chiefly because 
the quantity of current flowing is small. The destructiveness of a 
spark is measured by the product of the current into the electro- 
motive force producing it. 

Sparking on the commutator is caused by cutting in and out of 
the line circuit each one of the coils on the armature, as its com- 
mutator segments pass under and out from the brushes. The com- 
mutator segments connected to each armature coil cause the coil 
to become short-circuited on itself when its segments pass under 
the brushes. Each coil will consequently at that time have generated 
in it an electromotive force which will cause current to flow through 
the coil in a direction determined by the relative position of the 
resultant field set up by the combined effect of the field and armature 


windings. If the armature winding predominates, the current will 


flow in the short-circuited armature coils in the opposite direction 
to that of the applied current taken from the lines. If the field wind- 
ing predominates, the current will flow in the same direction as the 
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line current, and if both windings are such as to bring the coil into 
the neutral field when said coil is short-circuited by the brushes, no 
electromotive force will be induced and no current will flow in the 
coil. It is only under the first conditions, however, that sparking 
is reduced to a minimum, namely, when current is actually caused 
to flow in the coil in the opposite direction to that of the line current. 
When the segments pass from under the brushes, current will then 
be flowing in the same direction as the line current, since this re- 
verses in every coil as it passes from under the brushes. If this 
current, therefore, had not been previously created in the coil, its 
self-induction would resist instantaneous reversal, and the current 
would largely shunt directly across the segments and produce de- 
structive sparking. This condition, of course, would be still further 
aggravated if current was caused to flow in the short-circuited coils 
in the same direction as the line current before the segments of the 
coils pass from under the brushes. Sparking is still further effected 
by hysteresis, or the lagging behind of the reversals of magnetism 
in the armature discs. It is apparent that the effect of hysteresis 
will increase directly with the armature speed. It seems possible, 
however, to take advantage of this increased hysteresis at the higher 
speeds and utilize it to assist in offsetting the effect of a weakened 
field in increasing the tendency to spark. The effect of weakening 
the field is to increase the speed and also to ailow the armature wind- 
ing to pull the resultant field back of the non-sparking position of 
the brushes, while the effect of hysteresis, as the speed increases 
thereby, is to cause the reversal of magnetism to lag behind, and 
thus, to a certain degree, counteract the effect of the increased ten- 
dency to spark caused by the relatively predominating influence of 
the armature windings, thus preventing the inducing of too great 
a current in the short-circuited coils, which otherwise would produce 
sparking. In a proper design, then, the above two causes which 
tend to shift the sparking point of the brushes may be so nicely bal- 
anced as to allow a very large variation of speed by field weakening. 
Of course, there are many other details of design to be carefully 
worked out, and the above theory is merely set forth to show that 
even the usual theoretical conception of the cause of sparking under 
variable field conditions is not so difficult of a practical solution as 
might otherwise appear. 

Mr. Cooper goes on to say “that the limit of power of a motor 
operating under full field strength is the heating effect of the cur- 
rent flowing through the armature, but the limit of power of a 
motor with a weakened field is the sparking at the commutator.” 
With the cause of sparking clearly before us, it would seem as 
though these two statements contradict each other. Abnormal 
currents in the armature produce a similar distortion of field as 
results from weakening the field magnetism, and the resultant spark- 
ing is far more destructive on account of the relatively larger cur- 
rents producing them. Well-designed motors will not spark seri- 
ously at their commutators when carrying double their normal load 
at full field strength, and their limit of power, as Mr. Cooper states, 
is the heating effect of the armature current. Such motors practically 
have a 100 per cent. margin for sparking. Why is it not then per- 
fectly practical to build motors that will develop their full rated 
horse-power at double their normal speed, with a weakened field, 
without undue sparking? The current producing the sparking in the 
latter case is only half as great as in the first, and the cause of the 
tendency to spark is, perhaps, no greater in one case than in the other. 

Theoretically speaking, weakening the field of a motor merely 
weakens its torque or turning effort, and as the speed increases in 
direct proportion as the decrease‘in torque, the horse-power capacity 
of the motor remains constant within reasonable limits of field weak- 
ening. It is certainly true of a great many makes of motors now 
on the market that they will actually develop the same horse-power 
at double their normal speed with weakened field, but most of them 
will spark badly at the commutator on the higher speeds when trans- 
mitting their rated horse-power, simply because they were designed 
to run at a constant speed. It is true, however, that motors can 
now be purchased that will develop their full rated horse-power 
over a speed range of 4 to 1 by field weakening, without abnormal 
sparking, over this entire range of speed. A quotation was received 
a few days ago from one of the large motor manufacturers for fur 
nishing a suitable frame capable of developing 15 hp at goo r.p.m. 
under full field strength, but so wound specially that it would de 
velop 5 hp at 300 r.p.m. with full field and 5 hp at 1,200 r.p.m. with 
weakened field, without undue sparking at the commutator. This 
manufacturer consequently starts with a slow-speed motor, capable 











MARCH 12, 1904. 





of developing 5 hp only at 300 r.p.m., and makes this motor continue 
to deliver 5 hp at any speed up to 1,200 r.p.m., without injurious 
sparking at the commutator. ; 

Mr. Cooper’s rule for determining the size of a motor to fill the 
above specifications reads as follows: “The relative size of motor, 
as referred to the maximum speed, is as the square of the speed 
variation when using field regulafion.” This means that if a 5-hp 
motor is capable of developing sufficient horse-power at its maximum 
speed of 1,200 r.p.m. under full field strengh, it will be necessary to 
employ a size of frame equal to 5 multiplied by 4 square, or 80 hp, 
in order to develop satisfactorily 5 hp of work over the entire range 
of speed from 300 to 1,200 r.p.m. That is to say, under Mr. Cooper’s 
rule it would be necessary to use a motor of four times the size as 
the one guaranteed to do this work in the quotation cited above. 
Whether or not Mr. Cooper’s deductions are practically correct de- 
pends entirely, then, upon who builds the motor. 

In the light of the above statements of theory and fact Mr. Cooper’s 
ryles for determining the size of motors are apparently limited to an 
attempt to obtain a variable speed from a motor distinctly designed 
to operate at a constant speed. 

If motor users will take the trouble to purchase motors designed 
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to operate at variable speed under variable field strength, guaranteed 
not to spark under full load conditions, at all speeds, Mr. Cooper's 
rules will be found entirely inapplicable, and the following may be 
substituted in their place: 

(1) The total range of speed using both variable voltage and field 
regulation will be directly proportional to the range of voltages 
multiplied by the increase due to field weakening. 

(2) The change of horse-power capacity will be directly propor- 
tional to the change of voltage on the armature. 

(3) The horse-power capacity under variable field strength will 
remain constant. 

(4) The relative size of motor as referred to the maximum speed 
will be directly proportional to its speed variation when using variable 
voltages. 

(5) The relative size of motor as referred to the maximum speed 
will be directly proportional to its speed variation when using field 
regulation. 

(6) The size of motor required to develop a constant horse-power 
over the entire range of speed is identical, whether the multiple volt- 
age or weakened field system be used, or any combination of the two. 

MILWAUKEE, WIS. H. H. Cutter. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 


Voltage Regulation in Alternating-Current Systems.--MEYER.—The 
first part of a paper read before the Liverpool Engineering Society. 
He discusses the inherent regulation of generators which is usually 
defined as the percentage increase in the terminal voltage when full 
load is taken off the machine, the excitation remaining unaltered, and 
due allowance being made for variations in speed as caused by the 
engine regulation. In England sometimes another definition is used, 
namely, the percentage fall in voltage upon throwing on full load, 
keeping speed and no-load excitation constant. This definition, how- 
ever, leads to entirely different figures and should be abandoned. To 
get close regulation of a machine the ratio of field ampere-turns to 
armature ampere-turns should be as large as is possible with an 
economic design. A low armature self-induction is useful by reduc- 
ing the inductive drop in the armature conductors. For this purpose 
the winding has to be properly subdivided and so arranged that at 
the same time the effect of the end connections is minimized, which 
is of particular importance in machines with a large pole pitch and 
a small width. The leakage between poles should be as small as 
possible. For this purpose one has to choose short poles, a large pole 
pitch and the pole arc in maximum 66 per cent. of the pitch, although 
these requirements lead to a larger diameter and consequently to a 
more expensive design. The leakage coefficient is further covered 
by the length of the air-gap and the iron densities in the machine and 
increases with the load in about the same proportion as the excita- 
tion. The magnetic densities in the poles should be high, so as to 
introduce a saturated part in the magnetic bath, which will limit the 
rise in voltage when the load is taken off the machine. Densities of 
110,000 to 115,000 lines per square inch are here quite allowable, pro- 
vided the designer knows exactly the leakage coefficient of his ma- 
chine and the quality of his material. It is advisable to differentiate 
between machines which are intended to work on unity power factor 
or on a power factor, say, not below 0.90, and those intended to work 
chiefly on a low power factor. In the latter case it is better to use 
lower densities than mentioned above, although this leads to a more 
costly design. Finally all parts in the machine should be so propor- 
tioned that the resultant wave shape of e.m.f. and current resembles as 
closely as possible a sine wave. Some of these points are illustrated 
by the author by means of diagrams and tables. Not only the size and 
cost of alternators are unfavorably influenced by too close a regula- 
tion, but the efficiency and stability of regulation are equally affected. 
A reduction in efficiency from 1 to 1% per cent. may be expected when 
changing the machine with an inherent regulation of say 7 per cent. 
into one with 4 per cent. without resorting to saturation. In regard 
to stability of operation it is noted that very close regulating ma- 


chines—due to their low armature reaction and self-induction—have 
a large short-circuiting current. With close regulating machines 
working in parallel large cross currents and a considerable exchange 
of energy between the bus-bars and the generators take place if the 
cyclic irregularity inherent to all reciprocating engines is not kept 
to a very small amount by means of an extra large fly-wheel effect, 
which, of course, increases the cost of the plant. But even then 
troubles in parallel may readily occur with too close regulating ma- 
chines due to the natural period of the alternator becoming such 
as to introduce the danger of resonance with the forced oscillations 
of the engine. Large currents on short-circuit also tend to cause 
troubles in plants as required for rolling mills and mining works, 
where, due to the rough service, heavy overloads and even short- 
circuits may frequently occur. While within the above discussed 
limits a close regulation should be aimed at in all normal machines, 
there are also cases where a poor regulation is essential. This refers 
to alternators for constant power or constant current work, as re- 
quired for certain electrolytic processes where the current is used for 
feeding an arc.—Lond. Elec., February 109. 


Sparking Dynamo.—BrowneE.—An account, from the records of 
an electrolytic refinery, of the troubles experienced for several weeks 
with a sparking dynamo. It was afterwards traced to the fact that 
several of the electrolytic tanks had been cut off since they were not 
properly working. This changed the total line voltage with a re- 
sulting weakening of the magnetic field and consequent sparking at 
the commutator. A diagram is given of a switch by which four 
different methods of field excitation are possible; self-excitated series 
and multiple field and separately excited series and multiple field, 
so that under all conditions of operation the field of the dynamo 
may always receive the proper exciting current.—Electrochem. Ind., 
March. 


REFERENCES. 


Asymmetric Attraction of the Rotor in an Induction Motor.—REy. 
—The author first gives the theory of the subject and develops a 
formula for the attraction, which he then applies to a numerical 
case. His figures indicate that the asymmetric attraction may have 
important consequences. In the case of motors running at consid- 
erable peripheral speeds such as those used for traction or for oper- 
ating rotary engines, centrifugal pumps, etc., these efforts combined 
with the weight of the movable parts may create dangerous vibra- 
tions. It is necessary to take them into account in the calculation 
of the pieces, since absolute symmetry can scarcely be realized in 
practice and the wear and tear gradually introduces a certain eccen- 
tricity.—L’Eclairage Elec., February 20. 


Single-Phase Series Motor—Newsury.—An article in which, by 
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the aid of diagrams, the author explains the operation of the alter- 
nating-current series motor. While in general it works on the same 
principles as the direct-current series motor, the following phe- 
nomena characterize the alternating-current motor; an e.m.f. gen- 
erated in the armature winding by the alternating magnetic field, 
in addition to the e.m.f. generated by the rotation of the armature; 
a local current circulating in the armature coils short-circuited by 
the brushes due to the e.m.f. just mentioned; an iron loss occurring 
in the entire magnetic circuit, due to the alternating magnetic field; 
an active e.m.f. existing between the turns of the field coils, what 
may be called the counter e.m.f. of the field coils. The author gives 
the voltage diagram of the motor.—Elec. Club Jour., February. 

Single-Phase Commutator Motors.——B.Lanc.—An illustrated note 
supplementing the summary of various types of single-phase com- 
mutator motors, recently given by Osnos.—Elek, Zeit., February 18. 

Repulsion Motor.—Osnos.—An article illustrated by diagrams in 
which the author develops a complete theory of the repulsion motors 
of Atkinson.—Zeit. f. Elek. (Vienna), February 14 and 21. 





LIGHTS AND LIGHTING. 


Arc Between Metallic Oxides——Starx.—An account of experi- 
ments in which he found that under certain circumstances an arc 
is more easily established between metallic oxides than between the 
metals themselves. He uses a yacuum tube in which the main cur- 
rent passes between the anode and the cathode and produces the 
ordinary glow phenomena, while the secondary current passes be- 
tween electrodes at right angles to the primary electrodes, and is 
extinguished as soon as the main current is interrupted. At a pres- 
sure of over 50 volts and a vacuum of less than 0.5 mm., the pres- 
ence of a film of metallic oxide, or of a few fragments of it, facili- 
tates the production of an arc between the secondary electrodes. 
The author gives the following explanation of this effect: The lines 
of electric force proceed straight from the anode to the cathode, but 
if the latter bears a fragment of metallic oxide, they curve round it 
and enter the cathode at some other point. Nevertheless, the posi- 
tive ions, having acquired a certain amount of momentum, go straight 
on and impinge upon the oxide, thus increasing its temperature and 
causing it not only to conduct electricity, but to evolve electrons in 
large quantities. Wehnelt has already shown that metallic oxides 
project more electrons than pure metals at high temperatures, and 
hence the arc, which requires a liberal supply of electrons, is more 
easily formed at the oxide than at the pure metal. At atmospheric 
pressure the author obtained a small arc between a carbon anode 
and a cathode of thorium oxide at a pressure of 1,800 volts and with 
a current of 7 milliamperes. The anode remained quite dark.—Phys. 
Zeit., February 1; abstracted in Lond. Elec., February 19. 


REFERENCE, 


Are Lamps Giving Illumination in a Certain Direction.—RICHTER. 
—An account of photometric measurements of arc lamps giving light 
in a certain direction. For this purpose the two carbons were placed 
with their axles parallel to each other, but in such a way that they 
did not form one straight line, the one axle being parallel to, but 
laterally displaced from the other.—Elek. Zeit., February 4. 


POWER. 


Turbines for Low Falls—Ste1cer.—An abstract of a paper in which 
the author draws attention to the prejudice which exists against the 
utilization of water power with low falls, and which is traceable to 
many unsatisfactory installations of absolutely unsuitable turbines. 
The demands of the generation of electricity by water power, such as 
high speed, rapid regulation and concentration of large power in one 
unit, have influenced very considerably the art of building turbines. 
In the first place, the desire for high speeds has led to a more general 
adoption of radial-flow turbines of which the inward-flow is prefer- 
able, being the more efficient. An example of radial outward-flow 
turbines was cited, with the special reasons which had led to their 
adoption in one case of a relatively low fall and the manner in which 
a quite satisfactory efficiency had been obtained from this otherwise 
less efficient type. One new type, the cone turbine, was referred to 
as taking the place of the so-called “mixed-flow turbine,” with a 
view to obtain a high speed under low falls, even for large units. 
With special regard to electrical requirements, reference was made 
to the arrangement of several wheels on one common turbine shaft, 
vertical or horizontal, giving a few instances of the vertical arrange- 
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ment which, in certain circumstances, was particularly advantageous, 
as the weight revolving on the footstep could be entirely balanced, 
and so the loss of power by friction was reduced almost to nil. The 
necessity of placing the footstep of a turbine in an accessible position 
was alluded to.—Lond. Elec., February 19. 

Electric Power for Rolling Mills —K6rtrcen.—A long paper read 
before the Society of German Iron Metallurgists. The author dis- 
cusses at length details of the equipment of electrically-driven roll- 
ing mills. Either the direct-current or the three-phase-current sys- 
tem is applicable. By field regulation in the former case or by in- 
serting resistances in the rotor circuit in the latter case, the speed 
can be changed. In order to make use of the fly-wheel effect of the 
large masses used in rolling mills, the motors should show some re- 
duction of number of revolutions when load is thrown on. If the 
electric current is supplied from a lighting network, care should be 
taken to provide means so that the fluctuations of load do not react 
upon the lighting network. In such cases an intermediate converter 
plant either with a heavy fly-wheel or with a storage battery would 
be used. The author discusses at some length the economy of gen- 
erating the electric power by using the blast furnace gases for driving 
gas engines coupled with dynamos. If the rolling mill is very near 
the blast furnaces it could, of course, be driven directly by gas 
engines; but if it is at some distance it is preferable to use the gas 
engines for generating electrical energy. He gives an estimate of 
cost of operation of a rolling mill with a yearly output of 300,000 tons 
under such conditions, and finds that the cost of operation per year 
would be about $20,000 with the electrical system, against $52,000 
to $90,000 with a steam plant. Since the first cost of installation of 
the electrical plant is estimated as about $90,000, it is seen that this 
cost will be covered within a few years by the saving in the cost of 
operation.— Stahl und Eisen, February 15. 

Indian Railway Workshops.—A note on the recently built work- 
shops of the Bengal-Nagpur Railway at Kharagpur, India. Three 
200-kw steam dynamos generate direct current at 220 volts and three- 
phase current at 140 volts. Direct current for power purposes is 
distributed by means of lead-sheathed cables, laid in stone troughs 
filled in with bitumen. The lighting wires are carried overhead on 
porcelain insulators supported on iron poles; 110 direct-current 
motors, ranging in power from 1 to 50 hp, are employed for driving 
the machine tools, cranes, etc. Many of the larger motors may be 
regulated in speed in the ratio of 2:1 by means of field rheostats. 
Small tools are driven in groups from short lengths of shafting. 
Three-phase currents at 2,200 volts are transmitted by two inde- 
pendent overhead lines to the pump house, (three miles distant) 
where two pumps, each capable of delivering 30,000 gallons per hour, 
against a total head of 165 ft., are driven by two 45-hp, three-phase 
induction motors.—Lond. Elec., February 19. 


TRACTION. 


Slot Point.——An illustrated description of the new slot point to 
be used on the lines of the London County Council tramways. In 
conduit tramways the divergence of the two slots at junctions has 
always been a source of trouble, due to the fact that the merging 
of the slots one into the other creates an objectionable width of open- 
ing, which, with 34-in. slots, sometimes amounts to 2 in. The nar- 





FIG. I.—SLOT POINT. 


row rubber tires of light vehicles drop into this opening, causing a 
very unfavorable wrench when the wheel leaves the slot. The slot 
tongues which are used to divert the plough are made in the form 
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of flat steel plates sliding backwards and forwards in resistances in 
the side castings. These work at a distance of 1% in. from the top 
surface of the slot rail. On these plates a number of projections are 
arranged so as to come within % in. of the road surface at the fixed 
slot point, thereby reducing the depth at the opening by 1% in. The 
nose of the fixed slot point is tapered off to the level of the projec- 
tions, so that any wheel riding on the slot tongue is easily carried 
on. to the point. The projections are divided by radial slots, in order 
to clear the strengthening ribs on the long cast-steel cover. In Fig. 1 
the lids of the slot points and the covers of the road boxes have 
been removed to show the arrangement of the slot tongues.—Lond. 
Elec., February 19. 

Single-Phase Traction.—Scort.—A discussion of the general feat- 
ures of the Lamme single-phase series motor. Large as well as 
small motors may now be operated successfully on a period of 25 
cycles, and under certain conditions the motors may be operated on 
ordinary direct-current railway circuits. A feature of this motor 
is, in fact, its conformity to the standard type of direct-current 
motor. If wound for 250 volts, two in series are suitable for oper- 
ation on a 500-volt direct-current circuit, and a four-motor equip- 
ment may be operated with an ordinary type of series-parallel con- 
trol. Such an equipment of single-phase motors with rheostatic 
control may be operated either upon a 500-volt direct-current cir- 
cuit, or upon a 500-volt alternating-current circuit, or upon a high- 
voltage trolley circuit of say 1,000 to 3,000 volts, the voltage being 
reduced by a transformer on the car. This enables interurban cars 
to be operated on direct current in cities and on altenating current 
across the country.—Elec. Club Jour., February.’ 

Mountain Railroad —THOMANN.—The first parts of a detailed de- 
scription of the Mendel road in Southern Tirol (which is well known 
to every traveler going from Verona to Tirol). This is the longest 
and steepest of all cable roads so far built. The road is divided into 
two sections. The first, from Kaltern to St. Anton (difference in 
level between the two ends 105 meters) is an ordinary adhesion road 
with 6.2 per cent. maximum grade, 500-volt direct current being sup- 
plied from a trolley wire and the rails being used for the return cur- 
rent. The second section has a difference of 854 meters between 
the levels of the two ends and is operated as a cable road with 64 
per cent. maximum grade. The arrangement is that ordinarily used, 
one car going up while the other car runs down.—Elek. Bahnen., Nos. 
3 and 4, February. 

REFERENCES. 

Conductor Rails.—Strevens.—Illustrations of a section of the new 
track on the Liverpool overhead railway.—Lond. Elec., February 109. 

Hamburg.—An account of the discussions which have been going 
on for a long while in Hamburg concerning the question whether for 
the city and suburban roads, traction on rails or a suspended train 
(as in Barmen-Elberfeld) should be adopted. The final decision was 
in favor of a road on rails—Elek. Bahnen., No. 4, February. 

British Tramways.—A description of the Bath tramways which 
were recently opened. The line is equivalent to 16 miles of single 
track. The power house contains three steam-driven, 200-kw com- 
pound generators. The trolley system is used.—Lond. Elec., Feb- 
ruary 109. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 





Automatic Devices.—A long editorial in which it is claimed that in 
view of the importance of labor-saving devices in American indus- 
tries due to the labor conditions in this country, the development of 
automatic devices has been far in excess of the requirements of other 
countries and even in some respects in excess of the requirements of 
the United States. It is thought that every branch of electrical en 
gineering has been attacked by the craze for automatics to such a 
point that a word of warning is now in place. While the use of sev- 
eral motor cars instead of a single locomotive is preferable, the sim- 
plest means of controlling all motors from one controller would 
necessitate the employment of several cables conveying heavy cur- 
rents along the whole length of the train. To avoid this the multiple- 
unit systems have been devised and while the systems already in use 
apparently work well, yet a step further in the long chain of inde- 
pendent automatic devices would as likely as not so weaken the 
whole connection as to cause electric raliway engineers to return 
in a panic to a more primitive system. While the “remote control” 
switchboard is recommended to some extent, it is thought that some 
modern switchboard designs, especially in telephony, are bewilder- 
ing in their ingenuity and perplexity. While a certain amount of 
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automatic devices are necessary in electric works, yet it is dangerous 
to follow the fashion too far. The writer quotes the old saying attrib- 
uted to Edison that the best automatic device is a “nigger.”—Lond. 
Elec., February io. 

WIRES, WIRING AND CONDUITS. 


Electric Perforation —Krocu.—A communication referring to the 
law of Baur, who gives the relation between thickness of material 
and perforation voltage by the following formula: V = cd%, The 
present author says that while this formula gives very good results 
for all practical purposes, it cannot be considered as an exact law, 
since by testing liquid insulation materials distinct although small 
discrepancies from this law can be traced.—Elek. Zeit., February 18. 

REFERENCE. 

Capacity of Conductors and Cables.—LicutENSTEIN.—The conclu- 
sion of his article. He summarizes in a table the mathematical 
formulas which he has derived for the capacity of two parallel over- 
head conductors, of a three-phase overhead line, of a two-wire cable, 
of a three-phase cable, and of a concentric single-phase cable. He 
applies the formulas to some numerical examples.—Elek. Zeit., Feb- 
ruary 18. 


ELECTRO-PHYSICS AND MAGNETISM. 

Radioactivity.—RUTHERFORD AND BARNES.—In a Physical Society 
paper Rutherford discusses the question whether the radioactivity of 
radium depends upon its concentration, radium bromide being used 
either in pure solid form or dissolved in a solution of radium chloride. 
He found that the radioactivity is independent of the concentration. 
This shows that the rate of disintegration of radium and its products 
is not appreciably altered by the bombardment of its own powerful 
radiations, and renders it probable that the conductivity of radium 
is, in all cases, directly proportional to the amount of that element 
present. In another paper, by Rutherford and Barnes, the heat emis- 
sion of radium is studied. This is shown to be an accompaniment of 
the expulsion of @ particles and the time variation of the heating 
effect of each of the different active products is the same as the time 
variation of the activity measured by the @ rays. The heat emission 
of radium is probably due in part to the kinetic energy of the ex- 
pelled @ particles and in part to the energy released consequent upon 
the rearrangement of the components of the systems left behind after 
the expulsion of the a particles. The following estimation of the 
energy given out by radioactive bodies is interesting: One gram 
of the emanation radiates during its life an amount of energy lying 
between 2,000,000,000 and 20,000,000,000 gram calories. One pound 
weight of the emanation would initially radiate energy at the rate of 
10,000, to 100,000 hp and would emit during its life an amount of 
energy between 60,000 and 600,000 hp-days. There can thus be no 
doubt that matter, under special conditions, is capable of emitting an 
amount of energy enormous compared with that realized in the most 
intense chemical reactions. On the disintegration hypothesis this 
energy is derived from the energy latent in the radium atoms and is 
released during the successive stages of their disintegratidn.—Phys. 
Rev., February. 

REFERENCES. 

N-Rays.—Various papers on recent developments on this subject. 
Lambert has found that soluble ferments emit N-rays, especially the 
ferments concerned in the digestion of albuminoid matter. Meyer 
has found that plants emit N-rgys whether they are kept in the dark 
or exposed to light, and that there is no difference due to the action 
of light. Gutton has found that the effect produced by N-rays upon 
a luminescent screen may be imitated by means of a non-uniform 
magnetic field. Charpentier has discovered two new effects of N-rays. 
If a strong source of N-rays is placed 4 cm. behind the top of the 
skull and a little above it, not only are faintly luminous objects per- 
ceived with greater brightness and detail, but in absolute obscurity 
a faint luminous cloud is perceived. The other new effect is the 
enlargement of the pupil when the conducting plate is placed over 


the seventh cervical vertebra.—Comptes Rendus, January 25 and Feb- 


ruary 1; abstracted in Lond. Elec., February 19. 

Velocity of Light in a Magnetic Field—Mttts.—An account of 
experiments in which, as in former investigations, the method was 
to note the shifting of the interference bands formed by the divided 
portions of the same beam, one portion of which has traversed a 
medium in a magnetic field. He used the apparatus of Morley and 
Miller. A distinct shifting of the fringes was noticed and these 
shiftings increased with the current.—Phys. Rev., February. 
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ELECTRO-CHEMISTRY AND BATTERIES. 


Conductivity of Solutions in Methyl Alcohol in the Neighborhood 
of the Critical Points—Krauss.—The conclusion of his paper; he 
now discusses the results. Solutions in methyl and ethyl alcohol 
possess maxima of electric conductivity, the former in the neighbor- 
hood of 150° C. Solutions in ethyl and methyl conduct beyond the 
critical point, the former conducting much the better. The tempera- 
ture coefficient of a solution in methyl alcohol undergoes a certain 
change at a critical point. The vapor of a solvent may become a very 
good conductor in the neighborhood of the critical point. The con- 
ductivity increases very largely for a saturated vapor as the critical 
point is approached, owing to increasing density of both solvent and 
solute —Phys. Rev., February. 


Alloys of Copper and Cuprous Oxide—HormMan, GREEN AND 
Yerxa.—A fully-illustrated account of a “laboratory study of the 
stages in the refining of copper.” The authors studied by metallo- 
graphical methods the various alloys of copper and cuprous oxide 
and show that area measurements of enlarged micrographs of pure 
coppers containing less oxygen than the eutectic give good valuations 
of the oxygen contained. It also seems entirely feasible to make a 
close estimation of the percentage of cuprous oxide contained in a 
sample of copper by simply examining a polished surface with the 
microscope when once some experience has been gained.—Electro- 
chem. Ind., March. ; 


REFERENCES. 


Electrode Voltage-——JoHNson.—An article in which the author 
gives the theory of the electrode voltage first on the basis of the 
principles of thermodynamics and afterwards on the basis of the 
osmotic theory of solutions.—Electrochem. Ind., March. 

Cadmium Cell_—Barnett.—An account, illustrated by diagrams, 
of some experiments on the polarization and recovery of cadmium 
cells.—Phys. Rev., February. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Electric Units —Baucu.—A communication referring to the re- 
cent proposal of Teichmiiller, with whom he agrees in most points. 
He does not approve, however, his proposal to substitute the name 
weber for gilbert. He makes instead the following proposition: By 
the name gauss we indicate at present the numbers of lines of force 
per square centimeter as well as the m.m.f. per centimeter length. 
These are now two different things, and the distinction between them 
is not purely academical, but has practical importance. For instance, 
everybody who designs machines knows that we may have at the same 
time density of lines of force per square centimeter in air-gap = 
8,000 ¢.g.s. units and m.m.f. per centimeter in air-gap = 6,000 c.g.s. 
units. If one writes this, using the name gauss in both cases one 
has air-gap = 8,000 gausses in one case, and in the other case air- 
gap = 6,000 gausses. Errors in the further calculations are then 
easily made. The present author suggests to call m.m.f. per centi- 
meter, gauss, and the density of lines of force per square centimeter, 
weber, then one has to write in the above example air-gap = 8,000 
weber and air-gap = 6,000 gausses. To use the two names, gauss 
and weber, for two similar units indicates that these two scientists 
worked jointly in many important investigations. Concerning the 
possible objection that the two quantities differ only by the factor u 
(which is often considered as a pure number), he says that horse- 
power and watt also differ by a constant factor only. Nevertheless, 
we measure the output of a motor in horse-power and the power sup- 
plied to it in watt—Elek. Zeit., February 18. 

Applications of the Oscillograph—Morr1s AND CATTERSON-SMITH. 
—An account of some experiments in which the oscillograph was 
made use of for recording magnetization curves of transformers 
during working. The method is an application of the double oscil- 
lograph of the Duddell pattern and the device consists in passing 
through one of the oscillograph strips a current proportional to the 
magnetizing force, and through the other a current proportional to 
the induction density. A parallel beam of light from an electric arc 
is reflected from the mirror attached to the one strip, so that the 
reflected beam is subject to an angular vibration in a horizontal plane 
proportional to the magnetizing force. This reflected beam is re- 
ceived on one of the smaller faces of a right-angle prism placed so 
that its large surface is inclined at 45°. The vibrations of the beam 
are thus transformed into movements in a vertical plane. The light 


is then received on a silvered lens (acting as a concave mirror of 
about 18 in. radius) and focussed back on the second oscillograph 
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mirror, so that the final reflected ray partakes of both vibrations as 
co-ordinates in the usual manner of B.-H. curves. The method of 
superposing the vibrations of two oscillograph strips in planes at 
angles is also applicable to the estimation of small power factors, 
since a straight line can only be obtained as the resultant vibration 
when the two waves in these strips are exactly in phase. They also 
made experiments on the currents in a direct-current shunt-wound 
motor and in a rotary converter under varying conditions of load.— 
Lond. Elec., February 109. 
REFERENCE. 

Testing the Magnetic Properties of Sheet Iron.—An illustrated 
description of the method of Richter, used by the Siemens and Halske 
Co. for determining the iron losses in whole sheets, which has already 
been noticed in the Digest——Lond. Elec., February 19. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Telephony.—Stosserc.—An article in which the author proposes 
to provide a resistance in shunt with the microphone. The resistance 
of a microphone when unused is about 20 ohms, and that of the pri- 
mary windings of the induction coil about 1 ohm. If in this circuit 
two cells are used in series, each of 1.3 volts and 1.5 ohms internal 
resistance, the current will be 118 milliamperes, or 60 milliamperes 
if only one cell is used. The disadvantage is that the contact points 
of the carbon particles as well as the carbon surfaces of the mem- 
brane are burned. If the carbon of a microphone, which has been 
used for some time is investigated, it is found that it is surrounded 
by an ash-like powder of low conductivity. While it is impossible 
to increase the primary resistance, the above disadvantage may be 
overcome by connecting a resistance of say 60 ohms in shunt with 
the microphone. The joint resistance of the circuit then becomes 
about 16 ohms. With two cells the current becomes 161 milliamperes, 
of which 120 flow through the microphone resistance and 40 through 
the sunt resistance. With one cell of 1.3 volts, the current becomes 
82 milliamperes, of which 61 pass through the microphone and 21 
through the shunt resistance. He has found that the formation of 
sparks is thus entirely avoided and the carbon is not burned. The 
shunt resistance is best made of nickel wire with silk insulation, of 
a diameter of about 0.16 mm; 4 meters of this wire are sufficient to 
give the 60 ohms, and may be easily rolled up to form a ring of 5 
cm. diameter. In exchanges it is preferable to use instead of the 
artificial resistance a galvanoscope of 60 ohms resistance. This al- 
lows the attendant to control at any time the condition of the micro- 
phone battery; it would be automatically connected to the circuit 
while a speech is transmitted.—Elek. Zeit., February 4. 


MISCELLANEOUS. 


Tests of Lubricating Oils—WtLxEens.—An illustrated paper read 
before the Berlin Electrical Society in which he describes methods, 
used by the Allgem. Elek. Ges. of Berlin, for testing lubricating oils. 
The author points out that for all methods of operation it is of im- 
portance that a sufficiently thick film of lubricating oil is always 
between the two sliding surfaces; for this purpose the oil should have 
sufficient consistency. For some methods of operation this is much 
more important than a low internal friction coefficient of the oil. 
For instance, in modern electric central stations with large, directly- 
coupled machine sets of 1,000 or more hp, it is of small account 
whether the few bearings in it get heated to 40° or 45° C., since the 
increased friction loss, due to the increased temperature, is scarcely 
noticeable in the fuel consumption. On the other hand, in all cases 
where friction losses represent a large proportion of the total power 
consumption, for instance, in plants with much shafting, a small 
increase of the friction resistance at every sliding surface will have 
an important influence upon the total power consumption and on 
the economy of operation. For this class of plants an oil of a low 
internal friction coefficient should be chosen. The author emphasizes 
the importance of the tests of the physical properties of lubricating 
oils, the most important properties being the internal friction resist- 
ance and the consistency of the oil. The internal friction resistance 
is determined by the apparatus shown in Fig. 2. K is a closed 
chamber filled with the lubricating oil to be tested and provided with 
a wheel, F, the axle of which is driven by an electric motor. This 
chamber communicates with two columns, R R’, which are filled about 
to one-half with the oil. When the wheel revolves the oil inside the 
spokes of the wheel moves along an outside layer of oil, which is 
in direct connection with the oil in the two columns. On account of 
friction between the two oil surfaces this outside layer of oil is set 
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into motion and the level of the oil rises in the one column and falls 
in the other, until a stationary condition is reached which depends 
upon the speed of the wheel and the properties of the oil tested. 
From the difference of the levels in the two 
columns, the specific gravity and the speed 
of the wheel, the internal coefficient of the 
oil may be found. To test the internal fric- 
tion of the oil for various temperature and 
speeds, the temperature of the oil is varied 
by means of an electric heating device and the 
speed of the motor is changed. A large num- 
ber of curves are reproduced which were de- 
termined in this way for different oils. From 
the torque of the motor the consistency of the 
oil can be determined. If k is the torque for 
petroleum for a certain speed and K the 
torque of an oil to be tested for the same speed, 
then the consistency of the latter oil in per 
cents of the consistency of petroleum is 100 
(K —k) + K. The results obtained by this 
apparatus were found to give correct indica- 
tions of the suitability of an oil for certain 
purposes.—Elek. Zeit., February 18. 
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FIG. 2.—TESTING OIL. 


REFERENCES. 


American Engineering Schools—Watms.Ley.—A paper read _ be- 
fore the British Institute of Electrical Engineers on “Transatlantic 
Engineering Schools and Engineering.” In comparing American 
with English colleges, he endeavors to show that candidates for 
entrance to American engineering colleges are older and better fitted 
to receive the training than those in England. He recommends the 
abolition of the premium system in English technical schools, their 
better equipping and staffing, more encouragement at home for grad- 
uates and wider knowledge that college training is absolutely essen- 
tial. Some form of the sandwich system should be adopted.—Lond. 
Elec., February 19. 


Electric Club Journal—This is a new monthly published by the 
Electric Club, of Pittsburg. The first number contains a good por- 
trait of George Westinghouse, with an account of his life by Taylor. 
Other articles are abstracted elsewhere in the Digest.—Elec. Club 
Jour., February. 





Restoring Full Telephone Service in Baltimore. 





Details were given recently in these pages of the great fire in Bal- 
timore, and its damage to the various electrical services, including 
the telephone, which was, of course, in universal use in the burned 
district. The principal office of the Chesapeake & Potomac Telephone 
Company was destroyed and some 7,500 of its telephones were si- 
lenced by the fire. No one imagined that anything like a complete 
restoration would be accomplished within four weeks from the date 
of the fire. Not only was the St. Paul central office totally wrecked, 
but the building in which it was located was so badly damaged as 
to be entirely unfit for use. 

On the Saturday night before the fire two new central offices had 
been opened. On the Sunday night following, while the fire was 
still raging, it was decided to enlarge one of the new offices which had 
been equipped to serve about 4,000 telephones, so as to serve over 
12,000 lines. Parts of a new switchboard then in Washington ready 
for installation in that city were immediately shipped to Baltimore 
and the necessary cables were ordered from the Chicago factories 
of the Western Electric Company. Within two weeks the equipment 
for 4,000 telephones was in place and the telephones were rapidly con- 
nected. The entire installation was completed on February 29, 21 
days after the fire originated. 2 

To accomplish this men were taken to Baltimore from Philadel- 
phia, Washington, New York, Boston and other cities. The men 
were organized to work in three shifts of eight hours each, and the 
work was pushed forward continuously day and night. A special 
commissary department to supply lunches and coffee was organized, 
and all important shipments of supplies from New York and Chicago 
which did not come by express were accompanied by men to prevent 
delays and the possibility of loss on the way. 
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The new switchboard is 135 ft. in length and contains 160,000 
“jacks.” In constructing the board 500,000 hand-soldered connec- 
tions were made. Thirty-five miles of switchboard cable, containing 
2,000 miles of wire, were used. 

One week after the fire it was decided by the company’s officers to 
reopen the South office, to serve subscribers in the southern part of 
the city below Pratt Street. The work of altering the building to 
accommodate a larger equipment than had previously been used there, 
and of installing equipment to serve about 4,000 telephones, was 
pushed forward vigorously, an emergency board being expressed from 
Chicago for this purpose. The installation was completed February 
29 and put in service March 2. 

The loss of the telephone company was not confined to the property 
actually destroyed, as its cables and lines in the burned district were 
rendered useless for the time being. The cable factories were set 
in motion, and as much as 8,000 miles of wire were made into cables, 
taken to Baltimore, drawn into the subways and spliced. This work 
was interfered with to a considerable extent by the wrecking gangs 
who were engaged in tearing down walls in the vicinity of the man- 
holes. 

In carrying out its plans made at the beginning of the year the 
company had just contracted for the erection of a three-story fire- 
proof building 42 x 8o ft., designed for telephone use exclusively, 
to be located near Wolfe and East Fayette Streets. This office, when 
completed, will serve East Baltimore, and meanwhile subscribers in 
that part of the city will be connected to the Mount Vernon exchange. 
None of the work done in the restoration of the system is of a tem- 
porary character, the cables and equipment used being of the most 
modern type and the work of installation being done in the most 
skillful manner. 





Storage Batteries Used for Thawing Water Pipes. 





A novel departure in the process of thawing out frozen water 
pipes is reported by the Storage Battery Supply Company, of 239 
East Twenty-seventh Street, New York City. We give below a 
description of its process as adopted recently in thawing out pipes 
in Borough Park, Brooklyn. President T. D. Bunce says: 

“Our method consists in taking a load of storage batteries, ar- 
ranged for high amperage work with variable connections, adjustable 
for high amperage and low voltage on large pipes and low amperage 
on small pipes. In the present case we supposed the service pipe, 
which was % in. in diameter, was all that was frozen, so we con- 
nected our feeders to the water main in the street and the outlet in 
the cellar of the party’s house. The pipe was about 8o ft. long and 
with about 15 volts and 300 amp.; we had raised the temperature of 
the service pipe to about 150°, where it was exposed in the cellar. 

“We continued this for about twenty minutes, but no water came, 
so we concluded that the main was frozen, the party being the last 
man on it, and as the adjacent house had a supply of water we dug 
another hole and connected our feeders at this point and also at the 
first location on the mains in the street. This main was 2-in. gal- 
vanized pipe and the distance was about 20 ft. We used a pressure 
of 6 volts, but do not know how many amperes were used, as our 
meter did not read high enough. I presume it must have been in the 
neighborhood of 1,000 or more. From the time we threw on our 
current it required three minutes to have running water in the-house.” 





Underground Cables in Baltimore Fire. 





The Baltimore fire has been the unfortunate means of settling 
many disputed points for the engineers of this country, and it has, 
among other points, emphasized most forcibly, in the minds of in- 
terested observers, the superiority of underground cables for elec- 
trical transmission of power, as compared with old overhead methods. 

The Standard Underground Cable Company has installed during 
the past few years in Baltimore many miles of underground cable, 
in the municipal subway, for the Western Union, Baltimore & Ohio 
Telegraph Companies, the Maryland Telephone Company, the City 
Fire and Police Departments and the United Railways & Electric 
Company. The main conduit lines run the entire length of the 
burned district and the manhole covers were in many cases covered 
with piles of hot brick and stone to a depth of twenty feet. 
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In spite of the intense heat there is, so far as is known, not a single 
instance of trouble on the cables in manholes or subway exccpt where 





exposed ends of cables were destroyed by the fire; and the cable sys- 





tem is in perfect condition to-day. 
The three-conductor cables installed for the United Railways & 






Electric Company over a year ago, and which terminated in the new 
-artt Street power house, extended 





and unburned portion of the 
the entire length of the burned district; and were carrying current 
to the sub-station at 13,000 volts the second day after the fire, without 







































any interruption to service 


Electric Power Distribution in a Sash and Door Mill. 


The new mill of the Balitmore Sash & Door Company, Baltimore, 
Md., is a good example of modern methods, and illustrates the great 
advance made in machine installation and factory equipment during 
The of apparatus shows careful and 


recent years. arrangement 
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FIG. I. 


BAND SAW. 


skillful planning and permits easy handling of material, with a max- 
imum saving of time and labor. No space is wasted, and yet about 
each machine there is abundant room for operation, together with 
free head room and a noticeable absence of the intricate belting and 
Good light 


These obvious advantages are largely due to 


shafting usually found in wood-working establishments. 
abounds everywhere 
the foresight of the managers of this company in adopting a system 
of of 
motor drive. The plan of driving larger machines each by its own 
is skillfully group 
paratus, the conditions peculiar to the work to be done being the de 


electric distribution power, and a well-thought-out plan of 


motor, combined with driving for lighter ap 
termining factor in this division 

The mill has a present capacity of 500 doors and 600 complete win 
dow sashes per day of ten hours, or approximately 150,000 doors and 
180,000 sashes in an ordinary working year. <A specialty is made of 
high-grade cypress and white pine. 

The main building contains two floors, the first occupied by the 
door and moulding departments, while the second is largely devoted 
to the manufacture of sashes. An electrically-operated elevator con 
nects the two and provides adequate facilities for handling the neces 


sary material and machinery. 


ELECTRICAL WORLD anp ENGINEER. 





VoL. XLIII, No. 11. 





Exhaust pipes over each machine collect the sawdust and shavings 
and feed into a storage tank over the boiler house outside the main 
building. In this way cleanliness is always secured, and fuel, suffi- 
cient for the power needed, is delivered to the boilers, practically 
without handling and at an almost negligible cost. Draught for this 
purpose is provided by a Sturtevant blower, mounted on a platform 
under the ceiling of the first oor and driven by a 42-hp Westing- 
house open type multipolar motor. The entire system of blower, 


FIG. 2.—CUT-OFF SAW. 


piping, storage tank, etc., was installed by the Dixey Blowpipe Com- 
pany, of Baltimore. 

Steam 80 
pounds pressure is developed in a pair of horizontal return tubular 
boilers, installed by the Thomas Brassher Co., of Baltimore, and 


The power plant is located in a separate building. at 


equipped with the appliances necessary for burning sawdust fuel. 
All dust and dirt of fuel are confined within automatic feed pipes 
leading to the furnace. Boiler and engine room adjoin but are 
separated by a brick partition. 

A 155-hp Ball & Wood simple automatic engine, direct-connected 
to a 100-kw, 250-volt, direct-current Westinghouse generator is at 





FIG, 


3.—DRILL STILE BORER. 


present in service. A second unit will be added later, as the mill 


is to be enlarged. A marble switchboard, with all requisite apparatus, 
furnishes control for the power and lighting circuits, which are run 
to distributing panels on each floor of the main building. From 
these distributing centers branch lines run to the various motors and 
lamps in each department. Means are also provided for the control 


of each motor at the machine or group of machines which it drives. 





MARCH 12, 1904. 


Semi-enclosed Westinghouse direct-current “Type S” motors have 
been adopted as standard, though a few of the multipolar open type 
are also used. Strong and compact design, high efficiency, large 
overload capacity and cool operation combine to make this type of 
motor peculiarly suited to the requirements of machine driving. The 





FIG. 4.—MOULDER AND PANEL RAISER. 


larger motors are generally compound, the smaller shunt wound. 
There are, at present, about thirty motors with approximate total 
capacity of 250 hp. The machine equipment is, in part, as follows: 
16-in. cut-off saw, 4,000 ft. per minute, made by J. A. Fay & Co., 
with 3¥-hp, 700-r.p.m. motor. End paneler, made by E. B. Hays 
Machine Co., with 3'4-hp, 7a0-r.p.m. motor. Panel raiser, capacity 


600 panels per day, E. B. Hays Machine Co., with 15-hp, 600-r.p.m. 





FIG. 5.—SASH STICKER. 
motor. 14-in. moulder, J. A. Fay & Co., with 15-hp, 900-r.p.m. 
motor. g-in. moulder, J. A. Fay & Co., with 10-hp, 1,000-r.p.m. 
motor. No. 4 “American” 40-in. band resaw, with 10-hp, 630-r.p.m. 
motor. “American” double surfacer, with 7-hp, 900-r.p.m. motor. 
42-in. band saw, with 10-hp, 600-r.p.m. motor. 16-in. swing saw, 
with 3'%-hp, 1,600-r.p.m. motor. Vertical shaft variety moulder, 
3,000 r.p.m., J. A. Fay & Co., with 2-hp, 1,200-r.p.m. motor. 42-in. 
sander, J. A. Fay & Co., with 15-hp, 650-r.p.m. motor. Scroll saw, 
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with 2-hp, 1,200-r.p.m. motor. Ejight-drill rail borer, E. B. Hays 


Machine Company, capacity 600 rails per day, with 6-hp, 700-r.p.m. 
Door clamp, E. B. Hays Machine Co., one door per minute, 
with 3%4-hp, 1,120-r.p.m. motor. Dowel driver, E. B. Hays Machine 
Co., with 3%-hp, 700-r.p.m. motor. Double-end tenoning machine, 
E. B. Hays Machine Company, with 16-hp, 1,100-r.p.m. motor. 28- 
B. Hays Machine Co., with 1o-hp, 630-r.p.m. 
,200 


motor. 


in. drill stile borer, E. 
motor. This machine will in one day turn out material for 
doors. 

On the first floor a 3%-hp motor operates a small group of emery 


wheels and saw files in the repair shop. In the sash department 





FIG. 0.—-SPINDLE RAIL BORER. 


10-hp and 15-hp motors, respectively, operate two short line shafts, 
to one of which are belted two “American” sash stickers, one hollow 
chisel, one franking machine, one buzz planer and one gang rip saw, 
while the other drives a six-in., four-sided moulder, one combination 
saw, one single-end tenoning machine, one “American” sash dove- 
tailer, one chain mortiser, one pony planer, and one emery grinder. 

During six months operation the mill has more than met with 
the expectations of its owners, and has again demonstrated the con- 
venience and economy of motor drive for work of this character. 
Large orders have already covered the entire output and made an 
increase in capacity necessary. Additions are being prepared and 
largely increased facilities provided to meet the growing demand 
for a well-made product. 
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Rheostats for Trolley Brakes and Elevators. 


The Ward Leonard Electric Company, of Bronxville, N. Y., has 
devoted some time to the subject of rheostats for use with electrically- 


operated brakes for trolleys, elevators, etc. Its resistance box for 


this purpose is constructed with a resistance.ribbon in a thoroughly 
enameled iron box filled with sand, the terminals being brought out. 
The resistance ribbon or strip is of a special alloy having a prac- 
tically zero coefficient and is practically of a capacity sufficient to 
Enamel being the best insulator known, protects the 


carry overload. 
The sand holds the 


rheostat against any possibility of grounding. 
resistance ribbon firmly in place against any mechanical defects, and 
as it has a high specific capacity for absorbing heat energy, it will, 





RESISTANCE RIBBON. 


in the case of excessive overload, absorb the heat energy generated 


and transmit it to the iron casting, where it will be radiated at a 


low temperature. 

As the box is entirely enclosed in enamel and filled with sand, it 
is positively protected against the action of the atmosphere, condi- 
tions of moisture, etc. These resistance boxes will stand great me- 
chanical stresses, giving out only upon breakage of the casting, but 
can be readily opened for inspection by removing the cover 
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Automatic Motor Starters. 





J. L. Schureman & Co. of Chicago, have just incorporated 
some improvements in their automatic elevator motor starters. One 
of these is in the dashpot of the single-speed elevator controller, 
shown in Fig. 1. On this controller, as all who are familiar with the 
device know, the motor circuit is closed to give forward or reverse 
motion by a double-throw switch on the top of the rheostat. This 
switch is operated from the elevator. As soon as the motor circuit 
is closed, the solenoid mounted on the front of the rheostat, Fig. 1, 





FIG. I.-—RHEOSTAT. 


raises the piston slowly, carrying the contacts which gradually short 
circuit the rheostat. The speed of movement of the piston is deter- 
mined by the resistance offered by the’ dashpot. Heretofore an oil 
dashpot has been used, but in order to get away from any difficulties 
incidental to the handling of the oil, or the substitution of some- 
thing else in place of oil by those unacquainted with the device, the 
company has adopted a vacuum dashpot. The piston working on 
this dashpot is packed with soft leather, which is held in place by a 
compressed spiral spring, which forces the leather gently against the 
walls of the dashpot. The piston in rising creates a vacuum in the 
lower end of the cylinder. The rate of operation is regulated by a 
valve in the bottom of the cylinder, which allows the air to flow into 





FIGS. 2 AND 3.—AUTOMATIC STARTERS. 


the vacuum chamber. On this dashpot a solid iron solenoid core 
can be used instead of the hollow solenoid core used with the oil 
dashpot. This permits the plunger to be operated with a smaller 
amount of energy than on the older type, and the solenoid core does 
not have to be worked at as high a current density as with the oil 
dashpot. When the plunger has reached the top of its travel so that 





Vot. XLIII, No. 11. 


the rheostat is short circuited, it can be held in place with much less 
current flowing in the solenoid core than is required to raise the 
plunger. Accordingly, a contact is provided just above the solenoid, 
so that when the plunger reaches the top of its stroke, the contact 
opens and a high resistance is inserted in series with the solenoid 
core. This high resistance is short circuited by the contact until the 
plunger reaches the top of its stroke. Formerly a carbon contact 
was used for this purpose. This contact has been replaced by small 
brass contact pieces which are easily renewed and can also be re- 
versed, so as to be worn out on both sides; and the magnetic field 
created by the solenoid is used to break the arc at this point. 

In Fig. 2 is shown an automatic starter for various kinds of sta- 
tionary motors. This starter can be put to a great number of uses. 
Where a motor is to be started from a distance with an automatic 
starter of this kind, it can be done in either of two ways. The circuit 
to the motor can be closed; in which case the automatic starter will 
move the rheostat arm around at a proper speed until the motor is 
up to speed, or if it is desirable not to handle the main circuit, the 
circuit to the solenoid can be opened or closed 
to stop and start the motor. Even where it 
may not be necessary to stop and start a motor 
from a distance, it may be desirable on account 
of unskilled labor employed to take the rate 
of turning on current out of the attendant’s 
hands. This can easily be done with an auto- 
matic starter of this kind. One common appli- 
cation of this starter is in connection with elec- 
tric pumping outfits for maintaining an approx- 
imately constant level of water in the tank. In FiG. 4.—GRAVITY 
such a case, the gravity float switch, shown in FLOAT SWITCH. 
Fig. 4, is operated by the float to open and close 
the motor circuit. The automatic starter, shown in Fig. 2, does the 
rest. 

Fig. 3 is an automatic starter to be used in gonnection with an 
air compressor or any other device where the operation of the motor 
is to be made automatically dependent upon air, water, or steam 
pressure. The diaphragm valve, shown at the right, Fig. 4, can be set 
so as to close the circuit through the solenoid of the controller at any 
predetermined pressure. The motor will then start and continue to 
operate until the predetermined maximum pressure has been reached, 
when the diaphragm valve will cause the solenoid to be short circuited, 
which will allow the rheostat arm to fall back and stop the motor. 
On this controller the solenoid circuit is closed by the rheostat arm 
as soon as the motor starts, so that the contact made by the action 
of the diaphragm valve can be broken at any time after the motor 
starts. The motor can only be stopped by short circuiting the sole- 
noid. It will be noted that in this pressure regulator, the circuit is 
never broken by the contacts of the pressure valve, as these contacts 
only act to close the circuits. 
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**All-Weather’’ Socket 





The Benjamin Electric Manufacturing Company, of Chicago, is 
now making a weather-proof socket having a one-piece porcelain re- 
ceptacle and a one-piece shell of aluminum or brass adapted for 





ALL-WEATHER SOCKET. 


4-in. or %-in. iron pipe. It is large enough so that wires can be 
“looped” into it. The binding screws are accessible from the front. 
It is intended for use in places where exposed to rain or moisture. 
Two views of one of these sockets are shown herewith, which will 
give a good idea of the method of construction and the success at- 
tained in excluding moisture of any kind. 
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Financial Intelligence. 


THE WEEK IN WALL STREET.—Inactivity characterized the 
stock market. dealings although prices were firm at slight improve- 
ments, due to a better feeling as to the foreign situation. Another 
circumstance which influences the market was the continued and in- 
creasing ease of money, the accumulation of funds being held to 
indicate a slackening in trade and a decrease of demands. Decreases 
in railroad earnings as a result of the abnormally severe winter 
weather and the generally lighter traffic of many roads is still noted. 
A little activity was shown in Amalgamated Copper and Brooklyn 
Rapid Transit. The United States Steel stocks and 5 per cent. bonds 
were well supported. The electric stocks closed with net gains in 
all cases, while the net changes in the traction list were all on the 
negative side. There was uncommon activity in Commercial Cable, 
the sales of this stock aggregating 1,100 shares, at the uniform price 
of 191, which was also the closing quotation, representing a net gain 
of 4 points. General Electric followed next in point of net gain, being 
in this case, 3 points. Eleven hundred shares were dealt in at 
prices ranging between 159% and 162, the closing price being 161. 
The faith in this stock is gratifying to say the least, in the face of the 
active preparations for entry into the electrical manufacturing field 
of another large and well-established concern. Westinghouse closed 
at the highest figure of the week—161—being a net gain of 2 points. 
Western Union made a net gain of % point, closing at 88. In the 
traction list, Brooklyn Rapid Transit closed at 397%, a net loss of %4 
point, and Metropolitan Street Railway, 114, a like loss. The curb 
market for outside securities showed greater activity for a few issues, 
although most stocks were dull. Buying of Electric Boat shares 
was stimulated by the belief in some quarters that the government 
would order more submarine boats. The common stock closed at 
24, and preferred at 55, these being net gains of 4 and § points, re- 
spectively. Otis Elevator also showed some activity. Following are 
the closing quotations on the stock exchange, March 8: 


NEW YORE, 
ar.1 Mar.8& Mar. 1 Mar. 8 
American Tel. & Cable...... 84 85 General Electric. ........... 9 60 
American Tel. & Tel........ 121 121 Hudson River Tel...,........ a 
American Vist. Tel.......... 22 22 Metropolitan St. Ry......... 114% 113% 
Brooklyn Rapid Transit. 4046 4044 N. E. Elec. Veh. Trns........ ; . 
ree Sane pexpiin * 188 185 Sb a ME is WOR: vec esecace Si 
ectric Boat. see 20 23 SEE Ds esac ccastc axe ‘ 
Hlestrt Boat pfd Caammess sks 49 53 Western Union Tel.......... 8754 888 
Ei pesasion 4 Westinghouse com.......... 15646 «157 
Electric Vehicle. he 4g Westinghouse pfd........... 175 180 
Electric Vehicle pfd.. rere 10 10 
BOSTON. 
Mar.1 Mar. 8 Mar. 1 Mar. 8 
American Tel. & Tel ........ 120% 121 Western Tel. & Tel. pfd..... 78 7 
Cumberland Telephone.... 114, 114% Mexican Telephone......... 1% 1% 
Elec. Tllum.......... 230 *235 New England Telephone... 118 118 
QO ae 157 —s«161L Mass. Elec. Ry...........0+- 18 18 
Western Tel. & Tel ......... Sig 86 Mass. Elec. BY. DORs ccess . 73 
PHILADELPHIA, 
Mar.1 Mar. 8 Mar. 1 Mar. 8 
American Railways......... 43 43 Phila. Traction..... ...m.00- re 9 
Elec, Storage battery 52 52 PI, MRE: 0s 00sseccecees 534 584 
Elec. Storage Battery ‘Pfd. 52 52 Phila. Rapid Trans......... 144 . 4 
Elec. Co. of America. . .... 7% 134, 
CHICAGO, 
ae! 1 Mar.8 Mar. 1 Mar. 8 
Oentral Tatcn ae saeRednee National Carbon pfd........ 98 
Rakiesuahe amie s 7 a Metropolitan Elev.com..... .. 1544 
Chicago Oity Ry a -askexyes 160 158 Union Traction. ........0..+. 44 4ho 
Ohtcago Tel. Co.. ; ou ae Union Traction pfd......... 30 30% 
National Carbon. ...... .. 2554 = 254f 
*Asked 


TELEGRAPH-TELEPHONE CONSOLIDATION.—According 
to the Wall Street Journal, an authority who has studied the telegraph 
and telephone situation says: “I see within a surprisingly short period 
of time a consolidation of the Commercial Cable Postal Telegraph 
Company and the American Telegraph and Telephone Company, 
and this is the basis of my calculation: Commercial Cable has just 
increased its capitalization by practically stock dividends of 300 
per cent. T. Jefferson Coolidge, Jr., a director in the Bell, is named 
as one of the trustees of the new company to take over the Com- 
mercial Cable and the Postal. New York parties have recently 
bought Bell stock in this market. It is through this channel that 
the Bell people may get a wide market for their securities and a 
consolidation would lessen construction requirements fully $10,000,000 
per annum. It is possible that the new‘Commercial Cable Com- 
pany, organized under Massachusetts laws, will be the means of 
bringing the Bell Company back to Boston. The situation will bear 
careful watching. In event of a consolidation of the Bell and the 


Postal, I look for a consolidation of the Western Union and all the 
independent telephone companies in the United States. Such con- 
solidations all around will save money for every concern interested.” 


SAN FRANCISCO LIGHTING.—The San Francisco Gas and 
Electric Company has placed on file its statement of its earnings and 
disbursements for the year 1903. The revenues amounted to 
$2,505,212.25, made up of gas sales, $1,445,304.60; electric current 
sales, $997,407.01; other sources, $62,500.64. The cost of gas was 
$1,146,873.82, and of electric current $783,381.83, a total of $1,930,- 
255.65, leaving a net revenue of $574,956.60, from which dividends to 
the amount of $396,210.83 were paid, leaving at the end of the year 
a surplus of $178,745.77. It is represented that the original cost of 
the plant was $9,887,847.33 for gas, and $3,154,731.22 for the electric, 
a total of $13,042,578.55, and that the present cost of the plant 
amounts to $25,704,944.84, made up as follows: Gas—Plant, $9,476,- 
879.05; pipes, $7,075,868.95; meters, $813,651.76; lamps, $77,489.67. 
Electric—Plant, $6,131,058.56; conduits, $1,933,320.46; meters, $196,- 
676.39. It is declared that the present value of the plant cannot be 
determined. The capital stock outstanding is $15,794,284.36; bonds 
outstanding, $9,813,000; floating debt, $1,091,492.65. 


DIVIDENDS.—The Electric Boat Company has declared a quar- 
terly dividend of 2 per cent. on the preferred stock payable April 1. 
The directors of the Laclede Gas Company have declared the regular 
semi-annual dividend of 2 per cent. on the common stock, payable 
March 15. The International Steam Pump Company will close the 
common books March 21 for the payment of the fourth instalment 
of I per cent. of the 4 per cent. dividend declared on the common 
stock last June, which is payable April 1. Twin City Rapid Transit 
directors have declared the regular 134 per cent. quarterly dividend 
on the preferred, payable April 1. Chicago Telephone directors have 
declared the regular quarterly dividend of 2% per cent., payable 
March 31. The directors of the Tri-State Telephone Company (the 
long-distance lines of the Twin City Telephone Company) have de- 
clared the third quarterly dividend, at the rate of 6 per cent. per 
annum, payable March 1, 1904. Manhattan Elevated has declared 
the quarterly dividend of 1% per cent. and 1 per cent. extra, making 
> per cent. for the year. The executive committee of Western Union 
has recommended the regular quarterly dividend of 1% per cent. A 
dividend of $2 per share has been declared on Philadelphia Traction 
stock, payable April 1. 


COMMERCIAL CABLE REPORT.—At a special meeting of 
the stockholders of the Commercial Cable Company, held on March 7 
the proposed changes in the articles of association and bylaws of 
the company—providing for eighteen directors instead of fifteen, and 
that only stockholders can act as directors—were adopted. At the 
annual meeting, held after the special meeting, the retiring Board of 
Directors were re-elected. The statement of earnings for the year 
ended December 31, 1903, showed gross receipts of $11,025,634 and 
net earnings of $2,508,526. This with the surplus carried over from 
the previous year amounted to $2,056,055, out of which there were 
paid interest on bonds amounting to $800,000 and dividends on stock 
$1,200,000. Of the balance, $350,000 was placed in the reserve fund 
and $150,000 was added to the fund for the insurance of stations, 
apparatus, and repair steamer. The balance of income carried down 
amounts to $156,055. The total reserve fund at the end of the year 
was $5,372,520, and the insurance fund $1,020,862. 


LARGE INDEPENDENT TELEPHONE DEAL.—Advices from 
San Antonio, Texas, of March 5 say: “E. H. Huntington has 
closed a deal through Frank C. Smith whereby he becomes owner 
of thirteen additional independent telephone exchanges in Texas. 
The new exchanges purchased are the Austin, Taylor, Temple, 
Belton, Sour Lake, Saratoga, Kountz, Woodville, Village, Kirby- 
ville, Coll, Jasper and Bronson and the long-distance lines of the 
Commercial and Lone Star Companies. The price paid for these, 
together with the Houston, Galveston, Corsicana, Nacogdoches, 
San Marcos, Port Arthur and Liberty exchanges, previously ac- 
quired, exceeds $1,000,000. 

UNITED STATES TELEPHONE BONDS.—Officials of the 
Federal Telephone Company are endeavoring to pool the entire issue 
of United States Telephone Company’s bonds at 85 and interest for 
one year. A committee composed of Calvery Morris, H. R. New- 
comb and F. S. Dickson will have power to sell these bonds. The 
Federal Company owns about $400,000 of these bonds, the Everett- 
Moore Syndicate $800,000,, outsiders $665,000, while $105,000 remains 
in the treasury. 
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Commercial Intelligence. 


THE WEEK IN TRADE.—Reports indicate that trade and 
industry are still irregular, being active in favored sections, but 
hampered in others by the prolongation of winter weather, with 
incidental delays in transportation, car shortages and floods. South- 
ern trade advices announce sustained activity; southwestern reports 
show improvement, and in the West the feeling is optimistic. In the 
East wholesale and retail trade are backward. There was more 
activity in iron and steel, and prices of some grades of iron are 
firmer, but the iron ore situation is yet unsettled. The agricultural 
situation is, on the whole, one of great strength, and there will be a 
record-breaking acreage in cotton. The general feeling prevails that 
settled weather will stimulate and revive general business, and be 
particularly helpful to building and other lines of out-of-door work, 
if undisturbed by foolish strikes. Collections are fair to good, and 
money is exceptionally easy for this season of the year. The feat- 
ures in iron and steel have been the purchase of nearly 100,000 tons 
by the leading interest, and reports of other sales aggregating as 
much more. In finished products, reports are more favorable, with 
mills running to their full capacity. The copper market is dull and 





uninteresting, and prices are unchanged. Quotations are: Lake 
124% @ 13% c.; electrotytic and casting stock 123%, @ 12% c. The 
total exports of copper for February were 16,842 gross tons. Brad- 


street’s reports the number of business failures during the week 
ending March 3 as 195, as against 200 the previous week, and 171 
the corresponding week last year. 


LARGE EXPORT TRADE.—Exports of manufactures in January 
and in the seven months ending with January show a larger total than 
ever before in the same portions of the year. They amounted to 
$38,213,352, while the highest January record on any former occasion 
was that of 1900, when they were $35,586,940. For the seven 
months ending with January they amount to $250,214,936, and the 
highest record for that seven months’ period in any preceding year 
was that ending with January, 1901, when the total was $239,564,064. 
Thus the total for January is two and a half million dollars in 
excess of any preceding January, and for the seven months cnding 
with January is about eleven millions more than in any preceding 
seven months ending with January. These figures are shown by an 
analysis of the January exports just prepared by the Department of 
Commerce and Labor through its Bureau of Statistics. By far the 
largest increase occurs in manufactured copper, of which the exports 
in the seven months ending with January, 1904, are reported at 
$31,552,677, against $22,514,843 for the corresponding months last 
year, and $19,038,328 for the corresponding period of the year pre- 
ceding. Iron and steel stand next in the list of manufactured arti- 
cles showing an increase in exports. The total value of iron and 
steel exported in the seven months ending with January, 1904, is 
$50,125,780, against $55,007,042 in the corresponding months ending 
with January, 1903, and $57,310,128 in the corresponding months of 
the preceding year. For January alone the exports of iron and steel 
are $8,171,738, against $7,437,208 in January, 1903, making the in- 
crease for the single month $734,440, and for the seven months about 
three millions. 


THE ELECTRIC STORAGE BATTERY COMPANY, Phila- 
delphia, has recently closed the following contracts for batteries 
of “Chloride” accumulator for lighting and power. The Union 
Electric Light and Power Company, St. Louis, Mo., for a bat- 
tery having a capacity of 462 kw hours in its exciter sub-station. 
The St. Louis Transit Company will have installed 55 cells of 
Chloride in its new sub-station for the purpose of operating time 
switches. The World’s Fair Automobile Transit Company have 
given an order for 100 sets of “Exide” batteries, each set consisting 
of 44 cells, to be used for the operation of the bus line, which will 
be in service at the Fair. JTsolated lighting and power plants have 
been contracted for by the Union Trust Building Company, Detroit, 
Mich.; Morton F. Plant, Groton, Conn.; Bank of Renovo, Renovo, 
Pa., the the Tucker Electrical Construction Company, for the resi- 
dence of A. G. Huntington at Bay Chester, N. Y. The Consolidated 
Railway Electric Light and Equipment Company has contracted for 
1020-240 amp.-hour batteries for car lighting. The Herreshoff 
Manufacturing Company will install on Mr. Herreshoff’s private 
yacht a complete lighting and power battery for operating the search 
lights, ventilating fans, and electric light throughout the boat. A 
smaller battery will also be used in connection with an electric 
launch to be used as a tender for this yacht. The yacht “Marjorie” 
and the yacht “Roxana” will each have a battery of “Chloride” ac- 
cumulators installed for lighting purposes. 

SOME C & C ORDERS.—The C & C Electric Company, 143 
Liberty Street, reports receipt of a number of orders for generators, 
motors, series parallel equipments, etc. The Aluminum Press Com- 


pany has ordered a 50-hp, also a 30-hp motor for driving machinery 
in its Dunellen, N. J., plant. 


The Greenwood Pottery Company, of 
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Trenton, N. J., has requisitioned-additional equipment in the shape 
of a 20-kw belted generator and a 15-hp motor, also a switchboard, 
for both light and power purposes. The Boston Navy Yard is to be 
shipped a 15-hp special motor and special controller for machine 
tool driving. The Garwood (N. J.) Foundry & Machine Company 
has ordered a 35-kw belted generator and switchboard for light and 
crane service. Six motors, varying from 2 hp to 6 hp and of special 
slow speed type, are to be installed for operating blowers in the 
University of Pennsylvania Engineering Building, Philadelphia. The 
Binghamton (N. Y.) Press plant is to have a 40-hp series parallel 
equipment for driving a Hoe printing press. A 20-hp motor, with 
special control, has been ordered by the Baltimore Sun, also to 
operate a Hoe press. A 75-kw direct-connected generator has been 
called for by the Miller Lock Company of Frankford, Pa., whose 
initial generating equipment is of C & C build. 


MARCONI WIRELESS.—Communication has been established 
by the Marconi Wireless Telegraph Company between Broomfield, 
Essex, England, and Amsterdam, Holland, a distance of 200 miles 
over sea and 60 miles over land, for commercial wireless service. 
Arrangements have been made with a Dutch newspaper, the Handels- 
blad, to publish news transmitted daily from England. An agent 
of the Marconi system has a room in the Stock Exchange at Am- 
sterdam, with private telephone connection with the wireless sta- 
tion, for the purpose of transmitting the daily Stock Exchange 
quotations to London. The La Gascogne and La Champagne, of 
the French line, and Grosser Kurfurst, Kaserin Maria Theresa, of 
the North German Lloyd line, have been equipped with the Marconi 
system, making the fleet between New York and Europe thus 
equipped, 38 vessels. 


GENEVA ELECTRIC EQUIPMENT AND CONSTRUCTION 
COMPANY.—A petition in bankruptcy has been filed against the 
Geneva Electric Equipment and Construction Company, of 469 Fourth 
Avenue, New York City, by the following creditors: Alfred Gautier, 
$500; James Steinhauser, $500, and Samuel W. Levine, $150. It is 
alleged that the company is insolvent, and on February 27 admitted 
in writing its inability to pay its debts. The business was started 
in 1894, and the company succeeded to it in May, 1900, when it was 
incorporated with a capital stock of $10,000. It has never done a 
large business. 

ELECTRIC BOAT ACTIVITY.—The Electric Boat Company is 
said to have orders for submarine boats the net profits on which 
will represent several hundred thousand dollars. Already the Brit- 
ish Admiralty has bought nineteen boats from the company, and 
this number, it is stated, is to be increased to twenty-nine boats. 
A number of the Continental powers have purchased one or more 
submarine vessels from the company and the United States Gov- 
ernment has several in commission. 


IMPORTANT MEXICAN ELECTRIC RAILWAY PRO- 
JECTED.—It has been decided to construct an electric railway be- 
tween Morelia, capital of the State of Michoacan, and Guadalajara, 
the principal city of the State of Palisco, Mexico. The distance 
between these two places is about 120 miles. Archbishop Silva, of 
Morelia, is primarily interested in the project. Carlos F. de San- 
dero, a Morelia engineer, has been commissioned to obtain the usual 
government concessions. 

BALL ENGINE COMPANY, of Erie, Pa., is moving into new 
works on the western city limits and has its old plant for sale, 
equipped with power, tools, cranes, shafting, hot air heating system, 
electric light outfit, etc. It began building engines twenty-one years 
ago, and has sent them all over the world, particularly for electric 
light and power purposes. The new plant is unexcelled for capacity 
and facilities of production. 

ELECTRIC TRACTION FOR PACHUCA, MEXICO.—An 
electric traction system is to be installed in Pachuca, a mining city 
of some 50,000 inhabitants, located in the State of Hidalgo, Mexico. 
The Hidalgo Railroad, which connects Mexico City with Pachuca, 
is completing the purchase of the mule tramways about 12 miles 
long, and they are to be converted into electric motive power. 


STROWGER AUTOMATIC.—Stockholders of the Strowger 
Automatic Telephone Company at the annual meeting elected J. L. 
Kesner president, to succeed Elmer Washburne, put in charge by the 
court after a fight over the annual meeting last year. A. D. Nast 
succeeded Washburne as director. A. G. Wheeler, Jr., was elected 
vice-president, J. Siegel treasurer, and M. Sello, secretary. 


LIGHTING PLANT FOR MAZATLAN.—The prosperous 
Mexican seaport town of Mazatlan, located in the State of Sinaloa, is 
to have an up-to-date Yankee electric lighting plant. Contracts are 
to be awarded early next month. 

CEREAL PLANT TO BE ELECTRICALLY OPERATED.— 
The Patent Cereals Company of Geneva, N. Y., will shortly install a 
plant for the purpose of operating its factory electrically. The ini- 
tial capacity will be about 300 hp. 
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ABINGTON, ILL.—The Oak Grove Telephone Company has been incorpo- 
rated with a capital stock of $500. The directors are: T. H. Castle, H. R. 
Griffith and others. 

ANCHOR, ILL.—The Anchor Telephone Company has been incorporated, 
with a capital stock of $1400, to operate a telephone system. The directors 
are J. F. Ward and others. 

HAZELTON, IND.—The Princeton & Vincennes Independent Telephone 
Company has been organized here, with C. S. Stevens as president. 

INDIANAPOLIS, IND.—The Salmonia Telephone Company has been in- 
corporated with a capital stock of $5000. The directors are: J. J. Kidder, 
Adam Lee and others. 

INDIANAPOLIS, IND.—The Morning Star Telephone Company has been 
incorporated with a capital stock of $5000. The directors are: Jos. Allen, W. 
H. Williams and others. 

EXIRA, IA.—On March 28 a vote will be taken upon the application of the 
Marne & Elkhorn Telephone Company, of Rorbeck, Ia., for a local exchange. 

PILOT MOUND, IA.—The Pilot Mound Farmers’ Mutual Telephone Com- 
pany, with a capital stock of $10,000, has been incorporated by William Larson, 
O. W. Hinnan, George O. Durrell, George Owen and L. A. Carlson. 

OWENSBORO, KY.—The Stromberg-Carlson Manufacturing Company is 
installing a 500-line switchboard for the Home Telephone Company. The ex- 
change will connect with an extensive long distance system in this district. 

BARBERSVILLE, KY.—The Hayden Telephone Company will build a line 
between Barbersville and Hayden. An exchange will be established at Man- 
chester, and several toll lines built. John Woodward is general manager of 
the company. 

FALL RIVER, MASS.—The Automatic Telephone Equipment Company 
has been organized here to operate an automatic telephone exchange and toll 
line. 

BESSEMER, MICH.—The Wisconsin Independent Telephone Company is to 
extend its lines from Ashland to the Gogebic towns. 

EATON RAPIDS, MICH.—The Eaton County 
planning to build a line from Charlotte to this city. 

CLARISSA, MINN.—A mutual telephone exchange is being promoted here. 

EDGERTON, MINN.—The Edgerton Telephone Company has been granted 
a franchise. 

WINONA, MINN.—The Winona Telephone Company will build a 20-mile 
exchange to Wiscoy. 

NEW ULM, MINN.—The Minnesota Central Telephone Company will spend 
$12,000 on the exchange here. 


PELICAN RAPIDS, MINN.—A local telephone company has been organized 
It proposes to start work in the near future. 








Telephone Company is 


with a capital stock of $25,000. 

STEWART, MINN.—The Electric ’Phone Company has been incorporated 
with a capital stock of $25,000. Mr. H. E. Posley is one of the incorporators. 

LAKE CRYSTAL, MINN.—The Farmers’ Telephone Company is the name 
of a new company just organized here with $25,000 capital. E. Upson is 
president. 

HILLSBORO, MO.—The Festus Telephone Company has been incorporated 
by F. W. Brickey, W. F. Holt and others. 

HARRISONVILLE, MO.—The Cass County Telephone Company, of Harri- 
sonville, has been incorporated, to construct a telephone line, with a capital 
stock of $50,000. The incorporators are: W. B. Scruggs, R. W. Adams, 
lduston Adams, W. H. Scruggs and H. B. Moody. 


ALBUQUERQUE, N. M.—The Pecos Valley Telephone Company has been 
incorporated with a capital stock of $50,000. The directors are: J. W. Poe, R. 
Chaves and others. 

DUNDEE, N. Y.—The Dundee, Rock Stream & Reading Center Telephone 
Company has been organized here. 

SYRACUSE, N. Y¥.—The Syracuse Telephone Company will probably issue 
bonds for $400,000 for the extension and improvement of its service in this 
city. 

NORTH BOSTON, N. Y.—The Boston Valley Telephone Company has been 
organized to build a line between Boston and Hamburg. The officers of the 
company are: President, Fred Frank; vice-president, Philip D. Weber; secre- 
tary, Frank X. Weber; treasurer, Edward Heinrich. 

BERGHOLTZ, OHIO.—The 
its capital from $5000 to $20,000. 

MANSFIELD, OHIO.—The Central Union Telephone Company will expend 
$30,000 in improvements on its plant here. 

HICKSVILLE, OHIO.—The Hicksville Telephone Company has 


its capital from $25,000 to $40,000, and will make improvements. 


Sergholtz Telephone Company has increased 


increased 


WALDO, OHIO.—The Waldo Home Telephone Company has been organ- 
ized with $25,000 capital stock, and will build a local exchange. 

AKRON, OHIO.—The Springfield Rural 
capital $10,000, has been organized by farmers of Springfield township. 


CALDWELL, OHIO.—The Farmers’ 
been organized here by Judge L. W. 


Township Telephone Company, 


Independent Telephone Company has 
Wheeler, H. W. Kuntz and E. W. 


Spannagel. 

KINGSVILLE, 
stalled an exchange 
wide district. 


OHIO.—The Central Union Telephone Company has in- 


at Kingsville and is building a farmers’ line throughout a 
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MARIETTA, OHIO.—The Marietta Telephone Company has been organized, 
with A. L. Gracey, president; F. P. Moats, treasurer, and A. C. Davis, secre- 
tary and general manager. 

MIDDLETOWN, OHIO.—The Middletown Home Telephone 
capital stock $10,000, has been incorporated by C. H. Osler, F. 
Albert Emanuel, R. E. Kline and H. P. Miller. 

AUSTINBURG, OHIO.—The Austinburg Telephone Company has se- 
cured right of way from Austinburg to Geneva, and is asking for a franchise 
in Geneva. G. W. Mooney is at the head of the company. 

PERRYSBURG, OHIO.—The Maumee Valley Telephone Company has been 
organized by Norman L. Harrison and others, with a capital stock of $15,000. 
Telephone lines will be built through Wood, Henry and Lucas counties. 

TIFFIN, OHIO.—The Tiffin Home Telephone Company has increased its 
capital stock from $60,000 to $125,000. F. B. Myers has been elected presi- 
dent, and J. J. Kintz, secretary and manager. The company is planning im- 
provements, 

CHAGRIN FALLS, OHIO.—Fire in the exchange of the Chagrin Falls 
Telephone Company, a few days ago, damaged the office and practically de- 
stroyed the switchboard. The system supplies connection for farmers through- 
out a wide district. 

HAMILTON, OHIO.—The Hamilton Home Telephone Company, the Oxford 
& Indiana Telephone Company, the Morning Sun Telephone Company and the 
Darretown Telephone Company have completed arrangements for the free in- 
terchange of calls. Towns within a radius of 40 miles will be connected. 


STEUBENVILLE, OHIO.—Farmers of this vicinity have organized the 
Fernwood Telephone Company. John Gault has been elected president, and 
Joseph Scott, general manager. They have made an arrangement with the 
Reed’s Mills Telephone Company to connect with all the towns in this vicinity. 
They are in the market for a small switchboard, as well as other material. 

CARPENTER, OKLA.—The Elk City Northern Telephone Company has 
been incorporated with a capital stock of $5000. The directors are: Jos. Moad, 
D. L. Cliff and others. 

MORGANSTOWN, PA.—At the annual meeting of the Conestoga Telephone 
& Telegraph Company recently held here, the board of directors was organized 
by the election of the following named officers: President, M. H. Hertzler; 
vice-president and secretary, Jacob Hartz; treasurer, H. B. Best. 

CHARLESTON, S. C.—The extensive system of the Gordon Telephone Com- 
pany, of Charleston, has been bought out by the Southern Bell Company and 
the two interests will be merged as soon as possible. The Gordon Company, it 
is said, desired to sell. The price paid, while small, was sufficient to meet all 
obligations of the Gordon Company, of which M. C. Duncan will remain in 
charge. 

NASHVILLE, TENN.—The Cumberland Telephone ,& Telegraph Company 
is seeking permission to place its wires underground in the business portion 
of the city. 

DENTON, TEX.—The People’s Home Telephone Company has just com- 
pleted the installation of its new exchange at Denton and will begin operations 
with about 250 telephones in a few days. 

AUSTIN, TEX.—The Comptroller of Public Accounts of the State of Texas 
has taken steps looking to the enforcement of the law requiring all telephone 
companies operating in that state to pay an annual tax on each telephone in- 
strument in use. It is conservatively estimated that there are fully 250 tele- 
phone companies operating in Texas. Of this number only 29 have complied 
with the law requiring the payment of taxes on the telephones which they had 
in operation on January 1, 1904. 

SALT LAKE CITY, UTAH.—At the recent meeting of the stockholders of 
the Rocky Mountain Bell Telephone Company a report was submitted showing 
an increase in business of 25 per cent. over the previous fiscal year. The net 
gain reported was $215,042.73. The present board of directors was re-elected 
with the exception of Charles W. Clark, whose place was filled by the selection 
of Governor B. F. White, of Montana. 

WINCHESTER, VA.—The Southern Bell Telephone Company has secured 
a franchise at Winchester, paying $250 therefor. 

MONROE, WIS.—The Monroe Telephone Company has increased its capital 
stock from $20,000 to $50,000. 

GLIDDEN, WIS.—The Glidden Telephone Company has been incorporated 
with a capital stock of $24,000 by J. R. Whittaker, W. L. Schuppert, E. B. 
Gordon, David Bodway, J. W. Hoops and George L. McCurdy. 

MILWAUKEE, WIS.—It is stated that the Independent Consolidated Tele- 
phone Company will establish an exchange in this city within a year. It is 
calculated that an adequate system will cost over $1,000,000, but the company, 
it is stated, is prepared to go ahead with the work. 

TLANALPAN, MEX.—A telephone line is being constructed from Tlanalpan 
to the town of Tepeapulpo. 

CULIACAN, MEX.—The Government of the State of Sinaloa has granted 
Echevarria to establish a telephone system in the 
All the principal towns and villages in the 


Company, 
N. Ramsey, 


a concession to Antonio 
Mocorinto district of the state. 
district will be connected by long distance lines. 

MONTREAL, QUE.—At the annual meeting at Montreal on February 25 
of the shareholders of the Bell Telephone Company of Canada, the directors 
were authorized to issue $2,000,000 new stock at $125, in five installments of 
25 each. This will bring the capitalization up to $8,000,000. The additional 
capital is required for line extensions and general additional equipment to keep 
up with the rapid growth of the country. The annual report of the company 
shows that 8,691 subscribers have been added to the list during the past year. 
The total number of instruments now earning rental in the Dominion is 57,172. 
The company now owns and operates 421 exchanges and 672 agencies. About 
4121 miles of wire were added to the long distance system in 1903, and the 
long distance lines now opened and operated by the company comprise 30,969 


miles of wire on 7685 miles of poles. 
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EAST LAKE, ALA.—The citizens of East Lake will vote on March 28 on 
the question of issuing $13,500 bonds for an electric lighting plant. 

ANNISTON, ALA.—The Anniston Stove Works Company is to build a 
$50,000 plant which will be probably operated by electric power, each machine 
having an independent motor. Mr. O. W. Snyder is manager. 

GILROY, CAL.—The Council is considering the establishment of an electric 
light system. 

SEBASTOPOL, CAL.—G. W. Swain has petitioned for a franchise to estab- 
lish a light and power plant. 

SAN FRANCISCO, CAL.—The California Gas & Electric Company on Feb- 
ruary 29 absorbed the Standard Electric Company and United Gas & Electric 
Company. The company has more than 1100 miles of line and it sends power 
to many cities within a radius of 250 miles of San Francisco. 

LOS ANGELES, CAL.—The Union Power Company has been incorporated 
with $2,000,000 capital, $15,000 paid in, to produce electric light, power and 
heat by the utilization of the waters of the Santa Ana River. The directors 
are: J. B. Miller J. C. Drake, A. C. Balch, F. Forman and Kaspare Cohn, of 
Los Angeles, and J. S. Torrance, of Pasadena. 

GEORGETOWN, CAL.—Negotiations are reported under way with the Ameri- 
can River Electric Company to extend a line from a point near the Delmatia 
Mine, in the Kelsey district, to Georgetown for power and lighting purposes. 
The line will be about 9 miles in length. Superintendent Everson, of the El 
Dorado Copper Mining Company, is at the head of the movement. 

WASHINGTON, D. C.—A bill has passed the United States Senate author- 
izing the Minnesota Power Company to construct a dam across the Mississippi 
River between Wright and Sherburne Counties, Minnesota. 

PENSACOLA, FLA.—Bids are wanted for $50,000 water, light and ice fac- 
tory bonds. Address P. O. Box 632, Pensacola. 

HIGH SPRINGS, FLA.—The Council has under consideration the matter of 
issuing bonds for water works and an electric light plant. 

BERN, IND.—H. H. Stucky has petitioned for a franchise for an electric 
light plant. 

FT. WAYNE, IND.—The Ft. Wayne Electric Light & Power Company is 
considering plans for a power plant. 

SOUTH BEND, IND.—The Oliver Chilled Plow Works, of South Bend, will 
run its power wires underground from the new power plant to the factory, re- 
quiring about 6000 feet of conduit. 

INDIANAPOLIS, IND.—The Board of Public Works has awarded the con- 
tract to light this city for the next ten years to the Indianapolis Light & Power 
Company, which was the lowest of the three bidders. The contract price is 
$75 a year for each light on both direct and alternating-current enclosed arc 
lamps, and $74 on direct-current open arc lamps. The company also bid $35 
a year on 50-cp incandescent lamps. The competitive bids were made by George 
E. Fisher, of Detroit, and E. C. Bruckman, of New York, who bid $78.50 on 
arc lamps, $32.50 on incandescent lamps, $83.82 on the alternating-current en- 
closed arc lamps and $26.25 for the 50-cp incandescent, respectively. The for- 
mer price paid to the successful company was $85 a year for each light on a 
moonlight schedule. The new contract is for an all-night schedule. 

SAPULPA, I. T.—It is reported that an electric light plant will be con- 
structed here, at a cost of $27,500. 

LENOX, IA.—The Town Council has granted a 25-year franchise to S. E. 
Wainright to construct and operate an electric light plant, to cost about $7000. 

ANNAPOLIS, MD.—A bill has been introduced in the State Senate incorpo- 
rating the Towson Electric Co. 

KENSINGTON, MD.—A bill has been introduced in the State Legislature 
to authorize this city to issue bonds for water works and an electric light plant. 

GLADSTONE, MICH.—The Village Council has granted a franchise to local 
parties for an electric light plant. 

GOBLEVILLE, MICH.—The matter of issuing $20,000 bonds for municipal 
water works and a lighting plant is under consideration. 

MERIDIAN, MISS.—The Meridian Light & Power Company will increase 
its capital stock from $750,000 to $1,000,000. 

ABERDEEN, MISS.—The Aberdeen Electric Light & Power Co., of Aber- 
deen, has been incorporated with a capital of $15,000, by E. M. Jones, J. R. 
Jones, C. C. Tubbs and others. 

ST. LOUIS, MO.—The Laclede Power Company, of St. Louis, has won its 
fight with the City Water Department on the question of its right to draw 
its own water from the Mississippi River. 


SEDALIA, MO.—lIt is reported that Mayor Babcock will soon lay before 
the City Council plans for an electric light plant, and will recommend that it 
be built, and the contracts at present existing not be renewed. 


LIBBY, MONT.—Bids will probably be received in July for an electric light 
plant, to cost about $6000. 

PENN YAN, N. Y.—Horace B. Smith is at work on plans and specifications 
for a municipal electric light plant. 

VICTOR, N. Y.—The Rochester & Eastern Railway Company has submitted 
a proposition to the Village Board to furnish incandescent lights for both public 
and private use. 

PENFIELD, N. Y.—The business men and citizens are interested in the con- 
struction of an electric light system. It is proposed to procure the current from 
the plant at Lincoln Mills. 

LOCKPORT, N. Y.—A resolution has been passed by the Common Council 
directing an election on the proposition to install a municipal electric light plant, 
at a cost not to exceed $50,000. 
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SODUS, N. Y.—Two applications have been made to the Town Board of 
Trustees for franchises for an electric light plant. One from Omar Curtis, of 
Wolcott; the other from the Sodus Gas & Electric Light Company, recently 
formed. 

BROOKLYN, N. Y.—Bids will be received until March 14 by C. B. J. 
Snyder, superintendent of school buildings, New York City, for installing elec- 
tric light wiring, fixtures and electric bell system in School No. 47, Borough of 
Brooklyn. 

NEW YORK, N. Y.—Bids will be received March 15 at the Bureau of Sup- 
plies and Accounts, Navy Department, Washington, D. C., for furnishing the 
navy yard here a quantity of electric motors, motor-generators, generating sets, 
conduits and fittings, wire, wiring appliances, incandescent lamps, electric light 
fixtures, copper pipe, brass fittings, valves, etc. H. T. B. Harris, Paymaster- 
General, U. S. N. 

NEW YORK, N. Y.—Commissioner John T. Oakley, of the Department of 
Water Supply, Gas and Electricity, has advertised for bids for the city lighting 
for a year from March 16. This includes the lighting of streets, parks and 
public buildings by both gas and electricity, and in advertising for contracts 
dated from March 16 instead of dating back to Jan. 1 the city officials let it be 
known that they will let the companies continue their fight in the courts for 
payment for the light supplied in 1903 and up to March 15 of the current year. 
The lighting appropriation for last year amounted to $3,306,346. 

GOLDSBORO, N. C.—It is proposed to increase the capacity of the electric 
light plant. Address C. Dewey, chairman of the Board of Public Works. 


CHARLOTTE, N. C.—W. S. Lee, Jr., of Rock Hill, S. C., vice-president and 
chief engineer of the Catawba Electric Power Company, of Rock Hill, S. C., 
writes that it is proposed to construct a sub-station at Charlotte, and to build 
18 miles of high potential transmission line. 

FARGO, N. D.—The Union Light, Heat & Power Company will improve and. 
enlarge its plant. 

DRAYTON, N. D.—John R. Hogg is interested in the construction of an 
electric lighting plant. 

WEST MANSFIELD, OHIO.—Bids are wanted April 1 for $11,000 electric 
light bonds. C. D. Atkinson is clerk. 


BELLEFONTAINE, OHIO.—The Board of Public Works has had plans 
prepared for a municipal lighting plant to cost $60,000. 

CONNEAUT, OHIO.—The city will make some improvements to its electric 
light plant. Some pumping machinery will also be installed. 


WAPAKONETA, OHIO.—The Village Council will issue $7000 worth of 5 
per cent. bonds for the purpose of enlarging and improving the village lighting 
plant. 

CARDINGTON, OHIO.—The Cardington Electric Light & Power Company, 
capital $15,000, has been incorporated by G. M. Schambs, J. W. Glauner, W. 
P. Vaughan and others. 


SALEM, OHIO.—J. S. Kleinfelter, of the proposed Salem Electric Light, 
Heating & Ice Company, states that a location for the plant has been secured 
and that the ice and electric lighting plant will be in operation about June 1. 


WILKESBARRE, PA.—Mayor Price ‘has signed the bill granting a franchise 
to the Ashley Electric Light Company. The ordinance granting a franchise to 
the West Side Electric Light Company has been reconsidered by the Council 
and passed on final reading. 

SOUR LAKE, TEX:—It is reported that another electric light and power 
plant is to be installed here. D. O. Lively can probably give information. 


AMERICAN FORK, UTAH.—The local electric light company will build a 
line to the pumps on Jordan River. The capacity of the plant is being greatly 
enlarged. 

EAST MILWAUKEE, WIS.—The residents of the scattered village of East 
Milwaukee are concerned in the move by the Milwaukee Light, Heat & Traction 
Company to secure a franchise for lighting the village with 18 electric arc 
lights at $84 per year for each light, the same proposition as was made to Wést 
Allis. As East Milwaukee is a country settlement, and there are not a half 
dozen houses near together in the village, which embraces all of the town of 
Milwaukee between the lake and the river, and from the northern city limits 
at Keefe Ave. to the southern limits of Whitefish Bay, some of the residents 
object to electric lighting as something not needed. 


SAN LUIS POTOSI, MEX.—The Governor of the State of San Luis Potosi 
has called for bids for a municipal electric light and power plant for this city. 


MONTEREY, MEX.—The Monterey Electric Light & Power Company has 
given an.order to the General Electric Company for a steam turbine and elec- 
trical equipment for the plant in this city. 


MONCLOVA, MEX.—The City Council of Monclova has awarded the con- 
tract for the installation of an electric light and power plant at this place to 
Victor M. Braschi & Bro., of the City of Mexico. The plant will cost about 
$100,000 gold. 

PUEBLA, MEX.—The Mexican Government has granted a concession to 
Archbishop Gillow, of Puebla, for the construction and operation of an electric 
light and power plant on his Chiautla hacienda, situated in this state. Water 
power will be used to generate the electrical energy. 


KINGSTON, ONT.—Cable advices from London, Eng., announce that the 
city of Kingston has won before the Imperial Privy Council in the appeal of 
the Light, Heat & Power Company. This case has been before the courts for 
over two years. In 1901, the arbitrators fixed the value of the company’s plant, 
which the city is taking over, at the sum of $170,373. They decided that there 
was no franchise, and left the company to appeal to the courts upon that point. 
If there could be shown to be a franchise, then the value was fixed at $80,000. 
The company appealed first to the high courts in Canada, and finally to the 
Privy Council of Great Britain. All the appeals were decided against the 
company, and now the city gets the plant at the arbitrators’ award of $170,373, 
less a sum to be fixed for depreciation since 1901. 
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THE ELECTRIC RAILWAY. 


BESSEMER, ALA.—The Birmingham Railway, Light & Power Company, it 
is said, will take up the matter planned some time ago, to construct a suburban 
railway to Jonesboro. 

ARKANSAS CITY, ARK.—The contract for the building of the Interurban 
Railway between this city and Winfield and between this city and the Indian 
schools at Chilocco, Okla., has been awarded to a St. Louis company. It is 
expected that the work will cost between $500,000 and $650,000. The power 
house, general offices, etc., will be in Arkansas City. Mr. L. H. Northrup is 
the promoter. 

SAN FRANCISCO, CAL.—The United Railroads of San Francisco has 
asked permission to reconstruct as an electric road the steam road which extends 
from the Cliff House. 

LOUISVILLE, KY.—The Louisville Railway Company directors recently re- 
elected the present officers, as follows: T. J. Minary, president; St. John Boyle, 
vice-president and general counsel, and Samuel G. Boyle, secretary and treas- 
urer. The annual statement shows nearly $2,000,000 gross earnings. During 
the past year an underground conduit system has been begun, a large addition 
to the power house has been made and the construction of the three suburban 
lines has been pushed as rapidly as possible. Three sub-stations for these lines 
have been erected. Bonds to the extent of $210,000 were sold. 

DULUTH, MINN.—The Duluth Street Railway Company will probably in- 
stall an air or electric hoist in its new repair and paint shops, as well as a few 
small machine tools. 

ST. PAUL, MINN.—A bill is before Congress granting permission to the 
Minnesota Power & Trolley Company to construct a dam across the Mississippi 
River two miles above Elk River, 950 feet long, which it is estimated will de- 
velop from 15,000 to 20,000 horse-power. This is to be used primarily for 
trolley lines, and the surplus for commercial purposes. An interurban and a 
belt line is contemplated. 

MERIDIAN, MISS.—The “Jim Crow” law recently enacted in Mississippi 
has severely hurt the street railway business in this state. There are but 28 
miles of electric railway in the entire state, of which seven are in Meridian. 
The law compels the street car companies within 90 days either to provide 
separate cars for the colored people, or to place portable screens in the cars 
to separate them from the white passengers. The law will have a tendency to 
stop further street railway extensions and improvements contemplated. 

SUMMIT, N. J.—The Cross Steam & Electric Railway Company, which is 
believed by many to be the successor of the new Orange Railway Company, 
which about a year ago purchased considerable property through the eastern 
section of Summit for a railway line and later abandoned the project, has made 
application to the Summit Common Council for trackage rights in several 
Summit streets. The company proposes to connect Summit and Elizabeth by a 
steam railroad. Louis Keller, organizer of the Baltusrol Golf Club, signed the 
application. In the application it is set forth that all necessary rights of way 
through private property had been purchased, and should Summit grant the 
trackage rights asked for the company would agree to begin the work of con- 
struction of the line early during the coming summer. 

NEW YORK, N. Y.—Proposals will be received by the Cienfuegos, Palmira 
& Cruces Electric Power & Railway Company, at its office, Havana, Cuba, or 
at the office of its consulting engineer, C. C. Vermeule, 203 Broadway, New 
York, until March 15 at noon, for the following material, delivered f. 0. b. ship 
in the harbor of Cienfuegos, Cuba: 4400 tons of steel T-rails, 70 lbs. per yard; 
1200 kegs of spikes, 14,100 (0000) electric rail bonds, 105,000 creosoted rail- 
road ties, 4100 trolley poles, 15,000 barrels Portland cement. Specifications 
for the above material will be furnished at either of the above offices. Pro- 
posals will also be received for grading, bridges, culverts, track-laying, etc., for 
39 miles of railway between Cienfuegos, Cruces and Cumanayagua; also for 
constructing a dam, 4000 ft. of tunnel, a flume, and power house on the Rio 
Hanabanilla, with an auxiliary dam on the Rio Negro, and clearing about 2200 
acres of reservoir lands. Plans, specifications and quantities for the above 
construction work will be furnished by F. W. Bennett, chief engineer, 128 
Calle San Carlos, Cienfuegos, and bidders for construction must inspect the 


location of the work. 
CLEVELAND, OHIO.—The holdings in the Cleveland Electric Street Rail- 
way Company of the late Marcus A. Hanna are stated to be worth about $2,- 





000,000. 

DAYTON, OHIO.—John H. Boroff, representing the Interstate Traction 
Company, has applied to the Montgomery County Commissioners for a franchise 
for an electric railway from Dayton to Indianapolis. 


COLUMBUS, OHIO.—The Columbus, Buckeye Lake & Newark Traction 
Company is preparing to make $10,000 worth of improvements at Buckeye Lake, 
but it has given up the plan of building a new hotel at the resort. 


COLUMBUS, OHIO.—The Findlay, Forest & Marion Railway Company, of 
Columbus, has been incorporated with $10,000 capital stock. Incorporators are: 
Claude Meaker; W. B. Beebe, H. E. Armbruster and W. B. Earnhart. 


MANSFIELD, OHIO.—The Mansfield & Mt. Vernon Traction Company, 
with a capital stock of $10,000, has been incorporated by Wm. W. Branyan, A. 
B. Beverstock, Mark H. Arnold, E. R. Rumpler, W. A. Hambleton, Frank Fair- 


child and C. G. Cooper. 


CINCINNATI, OHIO.—The Cincinnati Suburban Belt Line and the Cin- 
cinnati, Chester Park & Red Bank Belt Line have practically agreed on terms 
of consolidation. Thomas P. Egan, of the Fay & Egan Company, has been 
tendered the presidency of the consolidated company. 


DAYTON, OHIO.—The Dayton & Muncie Traction Company has elected 
these officers: J. E. Lowes, president; A. Newsalt, vice-president; J. E. Feight, 
secretary; W. B. Gebhart, treasurer. The road is under construction from 
Greenville, O., to Muncie, Ind., and will probably be completed by August. 


ELECTRICAL WORLD anp ENGINEER. 541 


YORK, PA.—It is proposed to petition the Maryland & Pennsylvania Rail- 
road Company to change the motive power on its line from steam to electricity. 


YORK, PA.—Nearly all the rights of way have been promised for an exten- 
sion of the York County Traction system from Red Lion to Airville. 


HARRISBURG, PA.—The Wilkins & Braddock Electric Street Railway Com- 
pany has been chartered to build an electric railway 3% miles long in Allegheny 
County. The capital stock is $21,000. 

HARRISBURG, PA.—The Valley Traction Company has begun work on the 
enlargement and improvement of the Bridgeport power house. A new boiler 
house is being built and an extension added to the present plant. When com- 
pleted the capacity of the plant will be more than doubled. The boiler house 
will be 1ooxgo ft., and equipped with five Babcock & Wilcox high-pressure 
boilers. The extension to the main building will be 30 ft. long. 

BLOOMSBURG, PA.—The Danville & Bloomsburg Street Railway Company 
has given out contracts as follows: For boilers and engines, to the E. Keeler 
Company, of Williamsport; generators, to the Crocker-Wheeler Company, Am- 
pere, N. J. The power house will be built at Grovania. At a recent meeting 
of the company further arrangements were made for the early commencement 
of work on the new 12-mile line. The contract for building the line has been 
awarded to the Standard Construction Company, of Allentown. 

NASHVILLE, TENN.—At the annual meeting of the stockholders of the 
Nashville Railway & Light Company all of the former officers and members of 
the board of directors were re-elected. 

KNOXVILLE, TENN.—The Knoxville Street Railway & Electric Light 
Company has been sold to Ford, Bacon & Davis, of New York. It is stated that 
extensive improvements will be made in the near future. 


EL PASO, TEX.—It is announced that interests closely identified with the 
Union Traction Company, of Indianapolis, Ind., will build an electric inter- 
urban railway from El Paso to Las Cruces, New Mex. 

TEMPLE, TEX.—The Pennsylvania men who contemplated building an 
interurban electric railway between this place and Belton have abandoned the 
project after making a personal investigation of the situation. 

SALT LAKE CITY, UTAH.—tThe Salt Lake & Brigham City Electric Rail- 
way Company has been granted a franchise to construct its proposed electric 
system through Davis County. The road will connect Salt Lake and Ogden. 
It will eventually be extended from Ogden to the northern boundary of the 


State. 

NORFOLK, VA.—The Norfolk Railway & Light Company and the Norfolk 
& Atlantic Terminal Company have discontinued their service to Old Point on 
account of lack of patronage. The schedule to Old Point may be resumed later. 


COLFAX, WASH.—A franchise has been granted to the Palouse & Spokane 
Electric Railway Company by the County Commissioners for the construction 
of its system from Spokane to this city and from here to Penawawa, in the 
extreme east of the State. The company has already done considerable grading 


for the proposed road. 
WHEELING, W. VA.—It is stated that the Wheeling Traction Company has 
awarded Coulter & Furtwangler the contract for the extension of its lines from 


Pasco to Barton. 
HUNTINGTON, W. VA.—The Huntington & Charleston Railroad Company 
has been chartered with $20,000 capital, to build a steam or electric road be- 


tween these cities. W. R. Thompson, E. M. Eatts and others, of Huntington, 


are the incorporators. 

WAUPACA, WIS.—The Waupaca Electric Light & Railway Company, which 
owns and operates a five-mile street and interurban railway and an electric 
lighting plant at Waupaca, has just held its annual meeting and elected the 
following officers: President and general manager, Irving P. Lord; vice-presi- 
dent, W. H. Lord; secretary, John D. Caughell; treasurer, P. M. Olfson. 
These gentlemen, together with J. W. Evans, constitute the board of directors. 
The total income of the company for 1903 was $18,092.68; operating expenses, 
including taxes, insurance and maintenance account, $8366.06; interest on 
bonded indebtedness, $2040; showing net earnings for the year of $7686.62, or 
a trifle over 10 per cent. on the capital stock of $75,000. The company has 
increased its capital to $125,000 and intends to make some extensions this spring. 


OTTAWA, ONT.—It is announced officially that the Ottawa & New York 
Railway, operating between Ottawa and Tupper Lake, N. Y., is to be con- 
verted into an electric road during the current year. 

WATERLOO, ONT.—A company now seeking incorporation asks for permis- 
sion to build an electric railway from Wellesley, in Waterloo County, via 
Stratford and St. Marys to Clinton, thence in a southwesterly direction to 


Bayfield. 

OTTAWA, ONT.—The incorporation of a company to build an electric rail- 
way from Brantford to Hamilton, Ont., will be sought from the Dominion 
Parliament at its approaching session. Authority will also be asked to permit 
the company to convey electrical power over the right of way, and to sell and 
distribute the same within the municipalities traversed by the line. 

OTTAWA, ONT.—According to the official returns of the department of 
railways and canals for Canada, just issued, giving statistical information for 
the past fiscal year in respect to railways in Canada, it is shown that the mileage 
of electric railways in Canada was 759, as against 558 in the previous year. 
In addition to this there were 32 miles of sidings. The gross earnings of elec- 
tric railways totalled $7,223,677, as against $6,406,438 for the previous year. 
The net earnings were $2,760,819. There were also large increases in the num- 
ber of passengers and freight carried. Last year there were 155,662,812 pas- 
sengers carried and 371,182 tons of freight moved. 

MONTREAL, QUE.—A party of engineers is now locating the route of the 


new Montreal-Ottawa Electric Railway. 


QUEBEC, QUE.—Hon. John Sharples, J. Bell Forsyth, A. C. Dobell and 
others purpose forming a company with a capital of $100,000, to connect the 
parishes of St. Colomban, Sillery, Bergerville and Charlesbourg with the city 


of Quebec by means of an electric railway. 
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LEGAL. 


SWITCHBOARD SUIT.—The Western Electric Company has brought suit 
against the Rochester Telephone Company, of Rochester, N. Y., based on the 
allegation that the Rochester Company’s switchboard is an infringement on a 
patent controlled by the Western Electric Company. 


WHAT IS A CORPORATE GIFT?-—Charles C. Worthington has been sued 
by the corporation of Henry R. Worthington, of which he was president until 
November, 1900, for $12,570, the cost of the scientific apparatus which Mr. 
Worthington in 1897 presented to the School of Mines of Columbia University 
as a memorial to his father, the founder of the firm. The corporation, with 
which Mr. Worthington has severed his connection altogether, claims that he 
ordered the apparatus—consisting of steam pump machinery and_ various 
auxiliaries—agreeing to pay for them. Mr. Worthington denies any personal 
liability for the material and apparatus. He contends that they were presented 
as a corporate gift, and that the firm is liable for the cost. 


HORSE AS A MISSILE.—New York Supreme Court Justice Nash has de- 
cided that a street railway company is not necessarily liable if a horse, belong- 
ing to somebody else, pokes its head through a car window and injures or 
frightens any of the passengers. The decision arose out of the suit brought 
by Christine T. Grant against the Metropolitan Street Railway Company to 
recover for injuries she sustained in just such an accident about a year ago. 
She was riding in a Fourth Avenue car, which stopped suddenly at Twenty- 
third Street. A horse that was crossing Twenty-third Street was going too 
fast to be stopped in time, and its head crashed through the window where 
Miss Grant was sitting. She was struck by flying pieces of glass and suffered 
from shock. She held that the company was necessarily liable, but Justice 
Nash holds that where, as in this case, the accident is the result of contact 
with some object over which the company had no control, the legal status 
is just the same as if Miss Grant had been injured by a flying missile thrown 
at the car. 

CUTTING TREES FOR WIRE STRINGING.—The Supreme Court of 
Iowa has recently held that the measure of damages for unreasonable cutting 
of trees for the erection of a telephone line is the difference between the 
value of the land as it would have been if the cutting had been reasonable 
and what it was after the cutting, not the difference between the value 
before and after the cutting. In a case recently before the Supreme Court 
of Wisconsin, a somewhat similar point was up in regard to the Waukcsha 
Electric Light Company. It appeared that Revised Statutes 1898, sections 
925-88, applicable to cities of a certain class, provides that the time ‘‘and 
manner” of using streets for placing electric light poles ‘‘shall’ be deter- 
mined by the Board of Public Works, subject to review by the Common 
Council. An ordinance granted an electric light company the privilege of 
using the streets, subject to the direction and supervision of the Board of 
Public Works, in the setting of poles, etc. The board made an order authoriz- 
ing the use of certain streets, but not designating any particular places where 
poles should be put. The Supreme Court held that the company had no right 
to set a pole in front of an abutting owner’s property, so as to require the 
trimming of his shade trees, without his consent. 


OBITUARY. 





MR. ANDREW HOWARD, president of the Phoenix Glass Company, died 
Feb. 27 at Wilkinsburg, Pa., of pneumonia, after an illness of ten days. Mr. 
Howard was born in Pittsburg in 1837, and started life as a clerk with the 
transportation firm of Clark & Thaw, which afterward was merged in the Star 
Union Line, Mr. Howard becoming cashier of the latter. He resigned this 
position in 1880 to organize the Phenix Glass Company, for the manufacture 
of a patent glass insulator, which product, however, was abandoned and the 
manufacture of lamp chimneys taken up. From this beginning, and principally 
through Mr. Howard’s enterprise and energy, the Phenix Glass Company 
steadily progressed to its present large proportions. Mr. Howard enjoyed great 
popularity among his numerous employees, an evidence of which were the 
lavish floral offerings from these at’ the funeral. 

MR. JOHN S. KING.—Mr. John S. King, treasurer of the David Williams 
Company, of this city, died on March 4 at his home in Brooklyn. He was 
born at Middletown, N. Y., in 1841, and learned the trade of a printer there. 
He went to the front in the civil war as a private in the Eighteenth New York 
Regiment, and was seriously wounded by one of the last shots fired in the bat- 
tles before Richmond, immediately before the surrender of that city. He was 
acting adjutant of his regiment at the time. In 1898 he was made treasurer 
of the David Williams Company, and continued as business manager of The 
Iron Age, The Metal Worker and Carpentery and Building. He was also made 
treasurer and general manager of the Williams Printing Company upon its 
organization. Mr. King was a member of a great many Masonic organizations 
and of the Sons of American Revolution, Grand Army of the Republic, Loyal 
Legion, Society of the Army of the Potomac, Hardware Club and the Union 
League and Aurora Grata Clubs of Brooklyn. Mr. King is survived by his 
wife, who was Miss Gertrude Murray, of Hudson, O., and six children. The 
funeral services were held from his late residence. 

MR. J. D. EASTERLIN.—We regret to note the death of Mr. John D. East- 
erlin, the special agent of the Southern Bell Telephone & Telegraph Company, 
this sad event taking place at Marietta, Ga., after a short illness, on February 
His illness began with a slight earache, but his condition rapidly became 


17. 
He was born at 


more serious and he succumbed in a few days to mastoiditis. 
Bamberg, S. C., June 21, 1844, and began his electrical career as a telegraph 
operator, becoming at an early age manager of the office at Charleston, S. C. 
He was for many years manager for the Southern Bell Telephone & Telegraph 


Company in the same city and afterwards district superintendent there, as well 
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as at Macon, Ga. In 1890 he went to Atlanta, occupying the same position, 
but for the last five years larger responsibilities had been put upon him and 
he had been made special agent to assist the general manager of the company. 
In this work his long experience, sound judgment, indefatigable industry, and 
genial manners, secured him success which rounded out his long career of use- 
fulness. His death is greatly felt by his old friends and associates. Mr. East- 
erlin was deacon in the Jackson Hill Baptist Church of his city, and was also 
a Royal Arch Mason. He leaves behind him a wife, two sons and one daughter, 
and two grandchildren. The funeral services were held in Charleston, S. C. 





PERSONAL. 


FIRST LIEUTENANT F. E. LYMAN, JR., has resigned from the U. S. 
Signal Corps, to take effect March 25. 

MR. LOUIS ALBERGER, of the Alberger Condenser Company, Liberty 
Street, New York, has returned from a three weeks’ trip to Cuba. 

MR. JOHN S. LAPP, secretary and treasurer of the Locke Insulator Manu- 
facturing Company, Victor, N. Y., was a recent visitor to New York. 

MR. CHARLES E. LAWRENCE has become president of the Charlestown, 
Mass., Gas & Electric Company, in the place of Mr. J. P. Hunnewell, who has 
resigned. 

MR. A. C. RAHE, of the Smith Storage Battery Company, Binghamton, 
N. Y., was in New York City recently, accompanied by Col. E. H. Hewins, 
of Boston. 

MR. S. G. McMEEN, the telephone expert, has returned to Chicago after 
completing the preliminary work of mapping Mexico City for the new under- 
ground telephone system. 

MR. HENRY M. WATSON, formerly president of the Buffalo Railway Com- 
pany, has been re-elected president of the Bell Telephone Company of Western 
New York, with headquarters in Buffalo. 

MR. W. K. PALMER, M. E., consulting engineer, Kansas City, Mo., has 
moved his office in that city to Suite 402, Lyceum Building, where he will give 
attention to lighting and power plants, etc. 

MR. MARIUS LATOUR, the well-known French electrical engineer, is now 
visiting this country, as to his inventions. This journal has recently published 
one or two communications from him on the subject of his work. 

MR. ROBERT T. E. LOZIER, for some time past so prominently connected 
with the Bullock Electric Manufacturing Company, in charge of its sales de- 
partment, has resigned in order to engage in electric motor work on his own 
account. 

MR. J. B. COWEN, of the General Incandescent Arc Light Company, has 
recently returned from an eight months’ business trip to Europe, and has 
assumed charge of the sales department of the above named company in New 
York. 

MR. T. W. CROWLEY has been appointed superintendent of telegraph of 
the Delaware & Hudson Railroad Company to succeed Mr. J. W. Burdick, who 
will henceforth devote his entire attention and time to the duties of general 





passenger agent. 

MR. A. KENNEDY ASHWORTH has resigned as assistant manager of the 
Underfeed Stoker Company, Chicago, to accept the New England agency of 
the Buckeye Engine Company, Salem, O., with headquarters in the Hancock 
Building, Boston, Mass. 

MR. H. HINE, formerly of the Stanley interests and now president of the 
Guanajuato Power & Electric Company, which is to considerably extend its 
operations in Mexico, has left New York for Colorado Springs. He expects to 
return in about a fortnight. 

MR. WALTER ABBOT, one of the directors of the London United Tram- 
ways, now controlled by the Underground Electric Railways Company of Lon- 
don, Ltd., of which Charles T. Yerkes is chairman, is now on a visit to this 
side. He is at present in Boston. 

MR. A. J. WURTS, manager and engineer of the Nernst Lamp Company, 
has been seriously ill for some time past at Pittsburg, and had to go to At- 
lantic City to recover his strength. We are glad to report that he has now re- 
turned to work and has entirely recovered. 

MR. W. W. KER, of the Hebrew Technical Institute, is delivering for the 
New York Board of Education at the Alfred Corning Clark Neighborhood 
House, another course of free lectures, beginning March 1, devoted to the 
principles and practice of electrical engineering. There will be eight of the 
lectures. 

MR. WILLIAM T. BENALLACK, of Detroit, Mich., is delivering a course 
of lectures before the Indiana underwriters’ and electrical contractors on 
“Faulty Wiring.’’ The speaker is president of the National Electrical Inspec- 
tors’ Association, as well as the head of the electrical inspection of the Michi- 
gan Board of Fire Underwriters. 

MR. GEORGE WESTINGHOUSE is the theme of a most interesting and 
very ably written article in the New York Times of March 5, by Mr. Arthur 
Warren, who has studied his subject at close quarters, and has all the qualities 
needed by a biographer. It is a fine revelation of a great and fascinating per- 
sonality—of a really great American. 

MESSRS. G. C. HENRY and WALTER CASTANEDO, of Atlanta, Ga., 
who represent the southern interests of the Bullock Electric Manufacturing 
Company and the Harrisburg Foundry & Machine Works, respectively, are now 
in New York with a view to closing contracts for the equipment of a g9oo-hp 
lighting and railway plant to be built in Florida. 

MR. C. P. BRUCH, assistant secretary and assistant general manager of 
the Postal Telegraph-Cable Company, has received recently a fine gavel as 
chairman of the conference of officials of that company, from his colleagues, 
members of the conference. The woods are varied and choice, including a 
handle made very appropriately from an olive branch. 
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DR. MAX VON RECKLINGHAUSEN, who has been associated with Nernst 
and Cooper Hewitt lamp development in this country, has gone to Europe to 
establish a Cooper Hewitt factory there, so as to meet the demand which has 
already been created for the lamp. It is hoped that at no distant date the 
Doctor will return to a country where he has made so many friends. 


MR. L. D. GARDNER, recently of the New York Sun, and an active member 
of the Technology Club of New York, has organized the L. D. Gardner Com- 
pany at 521 Temple Court, this city, to build up a business in radium specialties 
of all kinds. He has lately been giving attention to the matter, and is the 
coiner of the phrase “liquid sunshine,” as applied to fluorescent liquids, which 
has so caught the public fancy. 


MESSRS. GEORGE BULLOCK, president, and Joseph S. Neave, vice- 
president, of the Bullock Electric Manufacturing Company, of Cincinnati, are 
now in New York. They came east primarily for the purpose of attending the 
special meeting of the stockholders of the company, which will meet in Jersey 
City, March 16, to ratify the Allis-Chalmers-Bullock deal, to which reference is 
made elsewhere in this issue. They are guests at the Gregorian Hotel, West 
35th Street. 


MR. RICHARD E. SACK, formerly of the editorial staff of the Erectricat 
Wortp anv ENGINEER at the Chicago office, has recently accepted the position 
of contract agent for the Albert Lea Light & Power Company, Albert Lea, 
Minn. Mr. Sack will devote his energies to building up the business of this 
company, especially in the direction of increasing the number of electric motors 
in use, and securing customers for the new gas plant which the company is 
just starting. His engineering training and ability should stand him in good 


stead. 


SIR WEETMAN D. PEARSON, Bart., M. P., chairman of the British 
contracting firm of S. Pearson & Company, Limited, which is undertaking some 
huge contracts in Mexico entailing the purchase of considerable electrical equip- 
ment in the United States, is now in New York en route for England. He is 
president of the Ferrocarriles de Veracruz, Limitada, which operates some 12 
miles of horse tramways in Vera Cruz, Mex. These lines are to be converted 
to electricity and extended. Sir Weetman is a guest at the Waldorf-Astoria. 
He expects to remain here for about a week. 


MR. P. FARNSWORTH.—Mr. Philip Farnsworth, formerly of New Haven, 
Conn., lias removed to 150 Nassau Street, New York City, where he will con- 
tinue the practice of general patent law. He has been retained as counsel in 
several important patent suits. He has had an unusually valuable experience 
in the practice of patent law, having been associated for several years with Mr. 
F. H. Betts. Previously, Mr. Farnsworth acted for several years as local 
counsel at Schenectady for the General Electric Company. He graduated from 
the Sheffield Scientific School in 1894, and from the Yale Law School in 1897, 
after which he practiced in Washington, D. C. 


MR. HARRY D. PARSONS, who has been superintendent of construction 
and electrician for the Meridian, Miss., Light & Railway Company, has resigned 
from that company to accept a position of salesman for the Commercial Elec- 
trical Supply Company, of St. Louis, Mo. It may be recalled that Mr. Par- 
sons about five years ago figured in newspaper accounts as the victim of an 
accident from a 10,000-volt transmission circuit in Texas, being so badly burned 
that he had to undergo the operation of having almost 300 square inches of 
flesh grafted upon his body from other people’s bodies. The medical journals 
at that time stated that this was the most successful piece of skin grafting ever 
accomplished. 


MR. W. G. LEVISON.—The March meeting of the New York Mineralogical 
Club will be held on Wednesday, March 16, 1904, at the residence of Mr. Wal- 
lace Goold Levison, 1435 Pacific Street, corner of Brooklyn Avenue, Borough 
of Brooklyn. The following will speak: Dr. George F. Kunz—‘Further observa- 
tions on substances that respond by phosphorescence to natural radioactive 
substances,” with exhibition of ‘“‘Actinium’’; Mr. George L. English—‘‘Exhibi- 
tion and description of some twin calcite crystals from a new find at Joplin, 
Mo.” Mr. Levison will exhibit a series of specimens of fluorescent Willemite 
from Franklin, N. J.; radioactive pitch blende from Bedford, N. Y., and min- 
erals from New York City and other selections from his collection. 


MR. B. A. BEHREND, chief engineer of the Bullock Electric Manufacturing 
Company, is visiting New York this week. In the recent combination of the 
Allis-Chalmers and Bullock interests, Vice-President W. J. Chalmers has re- 
tained and secured the services of Mr. B. A. Behrend as chief electrical en- 
gineer. Mr. Behrend’s successful work during the past four years in the design 
of some two hundred thousand kilowatts of large alternating and direct-current 
machines, has established the engineering reputation of the Bullock Company 
as a factor in the building of electric power plants of the largest size. Among 
the more notable designs of Mr. Behrend are the municipal plant at Nash- 
ville, Tenn.; 5000 kw. of alternating-current generators in Denver, Col.; five 
5000-kw generators for the Kern River Power Company, California; the gen- 
erators for the Pacific Electric Railway Company, Los Angeles; the generators 
for the Mutual Electric Company, San Francisco; the frequency changers in 
Montreal, representing 10,000 kw, and numerous other plants of note and in- 
terest. The 3500-kw generating unit which will be exhibited by the Allis- 
Chalmers and Bullock companies at the World’s Fair at St. Louis, the largest 
power unit at the Exposition, was also designed by Mr. Behrend, whose work 
has also found recognition outside his immediate sphere of activity. Only 29 
years of age, he is a full member of the Institute, a member of the Committee of 
Standardization, chairman of the Cincinnati Branch of the Institute, a fellow 
of the American Association for the Advancement of Science, and a member 
of the Advisory Committee, appointed by President Francis, of the Interna- 
tional Electrical Congress. Mr. Behrend’s treatise on ‘The Induction Motor” 
has been translated into French and German, and he has lectured at the uni- 
versities of Wisconsin, McGill and Leland Stanford. 
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Trade Hotes. 


EXHAUST HEADS.—A large plate glass factory at Alexandria, Ind., has 
placed an order with the Burt Manufacturing Company, Akron, O., for three 
16-inch exhaust heads. 


MICA INSULATOR COMPANY, Chicago and New York, has issued re- 
cently its 1904 price list of micanite, linotape, Empire cloths and papers, ‘M. 
I. C.”” compound, etc. The list goes into details of parts for a wide range of 
well-known apparatus. 


“ THE ELYRIA ENGINE COMPANY, Elyria, Ohio, has purchased a site in 
that city and will erect a new plant to cost $100,000. The main building will 
be 75x175 feet. The company manufactures gas engines. Heman Ely, of 
Elyria, is at the head of the company. 


STROMBERG-CARLSON TELEPHONE MANUFACTURING COMPANY 
has issued a tasteful and striking folder as to its dry core lead-covered tele- 
phone cables, which it makes exclusively for independent telephone companies, 
in addition to its other wires, cords, cables, etc. 


NEW THINGS.—The ‘New Discoveries in Electricity” which have opened 
before men new vistas of human possibilities, are described in an 8-page article 
in The Living Age for Feb. 27, with such clearness that even the unscientific 
reader will find no difficulty in appreciating them. 


AL-LECTRO.—The L. B. Allen Company, Inc., Chicago, is handling Al- 
lectro, which is a polish for gold, silver, nickel, brass, copper, aluminum, cut 
glass, etc. It is used by the leading railways, automobile makers, power sta- 
tions, etc., and is said to be very satisfactory in its results. 


WHITEHEAD MACHINERY COMPANY has opened an office at 517 Park 
Building, Pittsburg, to care for its increasing eastern business. It will be in 
charge of Mr. Harry G. Adams, formerly with Wickes Bros., of Saginaw, who 
is thoroughly familiar with the second-hand machinery trade. 


THE NATIONAL WIRE CORPORATION, New Haven, Conn., has issued 
a condensed catalogue of its products, with price lists, tables of wire, etc. This 
booklet contains a number of valuable tables and a lot of useful informa- 
tion about the wire business. Copies will be furnished free of charge to any- 
one interested. 


THE CHICAGO FUSB WIRE & MANUFACTURING COMPANY reports 
that it is meeting with great success in the introduction of the “Union” line 
of outlet boxes for rectangular push button switches of different makes. These 
boxes are designed primarily for use in finished buildings, or what is known 
as “old work,” and for this purpose they afford great economy, as a hole may 
be cut and the box inserted without breaking the plaster or woodwork any 
more than will be covered by the ordinary switch plate. These boxes are car- 
ried in stock at the company’s stores in Chicago, New ‘York and Buffalo. 


GOLD CAR HEATING & LIGHTING COMPANY has moved its offices to 
the Whitehall Building, 17 Battery Place, New York City, in order to secure 
more room, so badly necessitated by the remarkable growth of its business in 
electric and other car heating and in car lighting. The Gold Company has 
moved its Chicago offices and concentrated them with the New York ones at the 
new address. The company has also made another important move by se- 
curing a contract from Mr. T. A. Edison, under which it has the exclusive 
sale in the United States of the Edison storage battery for train lighting pur- 
poses. 


“THINKABLE THINKLETS” is the title of an interesting pamphlet just 
issued by the Warren Electric Manufacturing Company, Sandusky, Ohio. As 
the name implies, the contents give some things to think about concerning the 
Warren alternator, which is so well known. This machine is of the induction 
type, and its simplicity of construction is well brought out in this unique folder. 
A list is given of the users of this make of machine, and it is a very long one. 
The machine is thoroughly illustrated, each of the principal parts being shown 
up with much clearness. These ‘‘thinkable thinklets’’ should be well thought 
over by those interested in this line of apparatus, as much can be learned from 
them. 


PHOENIX ENGINES.—One of the most artistically designed catalogues we 
have ever seen has come to us from the Phoenix Iron Works Company, Mead- 
ville, Pa., and while it is artistically and mechanically a model, practical value 
and utility have not been sacrificed. Utilitarianism and art can be combined 
in a catalogue as well as anything else requiring expert knowledge and experience 
in its production. So much for the artistic features of the catalogue. The 
business side has received as much care. The contents represent the latest and 
highest development of the Phoenix engine, which is so well known in electric 
power transmission and lighting enterprises. These engines are built in the 
simple, tandem-compound and cross-compound types, and are designed to with- 
stand the most exacting service in the generation of electric energy. Each 
class is illustrated by a typical engine, and it is in the illustrations where the 
greater part of the artistic skill has been applied. Equally excellent illustra- 
tions give views of the most important details of the engines, and cross-section 
views show in an exceedingly clear manner the internal construction of the 
cylinders and the assembling and relation of the parts. These illustrations, be- 
sides being of great utility to the business man, have educational advantages 
in that the design and construction of the machines are so clearly displayed. 
In other words, they give a clear and true conception of the actual mechanism 
of the steam engine. The text explains briefly the constructional features of 
these well-known machines, and after a careful study of the contents of the 
catalogue one is left with a very good idea of the merits of these engines. 
There are three pages giving reproductions of indicator cars intended to illus- 
trate the advantages resulting from the use of the Phoenix compound valve 
gear. Views are also given of direct-connected units, the catalogue closing with 
a set of tables showing dimensions, power ratings, etc., of the various classes 
of engines under consideration. 
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ACTON ENGINE ROOM SPECIALTIES.—John Acton, who is one of the 
well-known manufacturers of engine room and other specialties, has a 32-page 
catalogue, fully illustrated, giving details of a number of things he makes. 
Mr. Acton says he has now on his books orders for 12 months ahead. The 
factory at 118 John St., Brooklyn, N. Y., is running steadily, and the merit 
of his apparatus has caused him to be flooded with orders. 


OTTO WEISS MACHINE DEPARTMENT of the Chase Machine Com- 
pany, of Cleveland, Ohio, writes as follows through Mr. Thomas A. Aiton, 
manager: ‘‘We manufacture machinery used for forming electric wires and 
cables and for insulating the same. We manufacture a large range of these 
machines for all kinds of insulation from silk to lead. I worked from some 
four years in Berlin, Germany, as assistant to Mr. Otto Weiss, who was 





UNITED STATES PATENTS ISSUED MARCH 1, 1904. 
[Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., New York.] 


753,252. TELEPHONE-REPEATER; Merritt Gally, Brooklyn, N. Y. App. 
filed March 18, 1903. (See page 525.) 

753,258. ELECTRIC SWITCH; Gerald W. Hart, Hartford, Conn. App. filed 

ov. 23, 1903. Means for insulating and mounting the current-carrying 
parts. 

753,276. LAMP SOCKET AND PLUG; Daniel A. Kimbark, Chicago, IIl. 
To filed May 21, 1902. A socket and plug designed especially for use 
on berth-lights; the invention being in the details of construction. 

753,278. WINDING FOR ELECTRICAL MACHINES; Frederick J. Linde- 
man. ee Pa. App. filed April 11, 1903. (See Current News and 

otes. 

753,321. LAMP SOCKET; Duny A. Schutt, Peru, Ind. App. filed April 7, 
1903. A holding device for the two-part cover consisting of a cross-bar 
embedded in the porcejain to which the shell and cap are secured. 

753,345. AUTOMATIC REL!*ASING DEVICE FOR SAFETY TROLLEYS; 
Andrew C. Wolfe, Pittsbu:*, Pa. App. filed July 6, 1903. Details of con- 
struction. 

7531356. BRUSH HOLDER: Charles O. Bulock, Milwaukee, Wis. App. filed 

ug. 21, 1903. A coil-spring supplying the pressure upon the brush is 
adjustable in tension by engaging any one of its turns with a projection 
adapted to pass between them. 7 

753,365. ELECTROMAGNETIC SIGNAL; William U. Colthar, Springfield, 
O. App. filed July 24, 1903. The semaphore is moved by causing a cylin- 
drical armature to roll along a track, its rotary motion serving to raise or 
lower the signal. 

753,383. PROCESS OF PREPARING ELECTRODES FOR STORAGE- 

TTERY CELLS; Oskar Frank, Detroit, Mich. App. filed May 2, 1903. 
(See page 526.) 

753,391. CASING FOR TELEPHONES OR MICROPHONES; Paul Harden- 

gen, Berlin, Germdny. App. filed Sept. 3, 1902. (See page 525.) 


753,308. CLEAT FOR ELECTRIC WIRING; Emory C. Hunt, Belle Plaine, 
a. App. filed Nov. 8, 1902. An insulator having an inclined base for 
attachment to the wall. 


753,399. COMBINATION BRACKET AND KNOB FOR ELECTRIC CON- 
DUCTORS; Emory C. Hunt, Belle Plaine, Ia. App. filed Nov. 8, 1902. 
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753,398.—Cleat for Electric Wiring. 


An insulator knob is formed integrally with a bracket through which the 
supporting screw passes. 

753.422. ARMATURE-WINDING; James F. McElroy, Albany, N. Y. App. 
filed Nov. 11, 1902. (See Current News and Notes.) 

753,429. ELECTRODYNAMIC GENERATOR; George M. Pelton, Chagrin 
Falls, O. App. filed Sept. 29, 1902. The machine has two sets of com- 
mutator segments, each corresponding in number to the number of arma- 
ture coils; the brushes engaging the commutators are so related that all 
of the coils may be connected in series or any number in parallel, or two 
independent circuits may be supplied therefrom. 

753.434. RAIL JOINT; Benton C. Rowell, Chicago, Ill. App. filed April 9, 
1903. Details. 

753.461. ELECTRICAL CONDUCTOR AND COIL; James C. Anderson, 
ersey City, N. J. App. filed April 30, 1903. The conductor is a ribbon 
wire covered with a straight envelope of paper, the edges of which are 
separated on one side of the ribbon; the turns of the coil are wound with 
the open side of the covering outward, so that the tension alone will retain 
the insulation in place in the completed coil. 

753,466. DISINFECTING ATTACHMENT FOR TELEPHONES; Carlo 

ravi-Bertini, Amboy, N. J. App. filed Sept. 16, 1903. (See page 525.) 

7531493. TELEPHONE; Stephen C. Houghton, San Francisco, Cal. App. 
led April 3, 1903. (See page 525.) 

753,509. ELECTROTHERAPEUTIC DEVICE; Charles K. Munns, Corning, 
a. App. filed Oct. 24, 1903. A cabinet containing devices for generating 
currents for electrotherapeutic purposes, with switchboard and auxiliaries. 

753,533. RHEOSTAT; John C. Barclay, New York, N. Y. App. filed Sept. 

9, 1903. (See Current News and Notes.) 

6. CONTACT DEVICE FOR ELECTRICALLY PROPELLED RAIL- 
AYS; Henri Berthoud, Neuchatel, Switzerland. App. filed July 10, 1902. 
Each car carries on its roof a contact strip running the full length which 
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753,429.—Electrodynamic Generator. 
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for many years the head engineer at Siemens Bros., London, and who manu- 
factured and laid a great number of submarine cables. Later he established 
his own company in Berlin, for the manufacture of machines used in this line 
of work. Perhaps it would interest you to know that I have just placed a 
4-head cabling machine with the Waclark Wire Company, at Bay Way, N. J. 
This machine is 96 feet long and weighs 55,000 pounds, and is used for making 
61-wire strands up to two million circular mills. We have also placed several 
of these machines, as likewise similar ones, though smaller, in many of the 
wire and cable works of this country.” 

THE STERLING ELECTRIC COMPANY, Lafayette, Ind., reports an un- 
usual business in its solid back long distance transmitters for toll lines, 
magneto exchanges and common battery exchanges. 





overlaps the strip on the adjacent cars, the electrical terminals suspended 
above drag upon these conductors to deliver current to the vehicle. 

753,542, TROLLEY; Alexander C. Calderwood, Gloversville, N. Y. App. 
filed Aug. 6, 1903. The trolley replacer is tripped and allowed to move 
into operative position when the wheel leaves the wire. 

7530552. TROLLEY FOR ELECTRIC CARS; William A. Daggett, Vineland, 

. J. App. filed Sept. 3, 1903. Details. 
7531554. TROLLEY; Arthur S. Deem, Reading, Pa. App. filed Aug. 8, 1903. 
wo trolley wheels, one arranged behind the other and one being pivoted 
on a horizontal axis while the other is pivoted on a vertical axis. 

753,556. ELECTRIC METER; Thomas Duncan, Lafayette, Ind. App. filed 
Dec. 29, 1903. The object is to provide a construction whereby parts of 
the rotating elements may be made saparable to enable the substitution of 
new parts without sending the meter to the factory. 

753,562. JACK-FIELD FOR TELEPHONES; Lars Magnus Ericsson, Stock- 
holm, Sweden. App. filed June 18, 1902. (See page 525.) 

753,563. PORTABLE OR TABLE TELEPHONE INSTRUMENT; Lars 
Magnus Ericsson, Stockholm, Sweden. App. filed Sept. 30, 1902. (See 
page 525.) 

753,582. LIGHTNING ARRESTER; Harold N. Keifer, Topeka, Kan. App. 
led June po 1903. A part of the circuit is wound in grooves on an in- 
sulating cylinder, and a flat plate is held against the face of the cylinder 
within striking distance of the turns thereon, the plate being grounded. 

753,595. INSULATED PIPE JOINT; Waldo A. Learned, Watertown, Mass. 
App. filed Sept. 8, 1903. Details. 

753,617. TROLLEY REPLACER; Francis A. Nolan, St. Paul, Minn. App. 
filed Jan. 16, 1902. Details. 

753,666. RAILWAY SIGNAL; Tony Bruck, New York, N. Y. Ap?, filed 
Jan. 26, 1903. The moving cars strike cam-shaped levers pivoted in the 
road bed to control the circuits of the signaling system. 

753,690. ELECTRIC TELEGRAPH APPARATUS; Agacio Falcone, Florence, 


a 





753,690.—Electric Telegraph Apparatus. 


Italy. App. filed May 6, 1903. A Morse transmitting key oscillates the 
armature of a magneto, which at each movement sends an impulse to line. 

753,704. AUTOMATIC MAGNETIC CIRCUIT BREAKER; Frank O. Hart- 
man, Mansfield, O. App. filed April 10, 1902. Details of an oil-switch. 

753,714. CONDUIT FOR ELECTRICAL CONDUCTORS; Hubert Krantz, 
New York, N. Y. App. filed Sept. 9, 1903. A metallic conduit having 
sides terminating in inwardly turned shelves, forming a constricted open- 
ing through which the wire may be temporarily passed and held by the 
shelves until a cover is applied. 


753,716. CARBON RESISTANCE AND METHOD OF PRODUCING AND 
ADJUSTING SAME; George I. Leonard, Pasadena, Cal. App. filed Feb. 
3, 1903. (See page 526.) ; 

753,757. SELF-WINDING ELECTRIC CLOCK; Frank T. Talcott and Ben- 
jamin F. Kerr, Ashtabula, O. App. -filed March 11, 1903. Details of a 
clock in which the pendulum is actuated by the attraction and repulsion of 
electro-magnets. 


753,759. ELECTRICAL CONNECTION; Edward G. Thomas, Cambridge, 
Mass. App. filed July 15, 1902. For soldering terminals of rail-bonds to 
the under face of the rail, said terminals have spout-shaped extensions into 
which the melted solder is poured and by which it is conveyed to the 
abutting surfaces of the bond and rail. 


753,809. AUTOMATIC PLAYING APPARATUS FOR MUSICAL INSTRU- 
MENTS; Timothy B. Powers and Major R. Jewell, New York, N. Y. 
App. filed Aug. 14, 1901. Various devices for controlling the resistances 
in circuit with the magnets which operate the keys so that all the varia- 
tions and combinations of tone, expression, etc., indicated by a composer 
can be obtained. 


753,819. ELECTRODE; George Jones Atkins, Tottenham, England. App. 
filed April 8, 1903. (See page 526.) 
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POSITIONS WANTED. 


The rate for “Position Wanted” adver- 
tisements of forty words or less is one dol- 
lar an ins "i a words two cents 





Tuesday morning for the next succeeding 


POSITION WANTED.—By a really first- 
class engineer and superintendent of 
electrical properties; A-1 references and 
ability; parties desiring a capable man with 
wide experience and executive ability should 
reply. Address No. 1346, care Electrical 
World and Engineer, New York. 


POSITION WANTED.—As manager or 

superintendent; fourteen years’ practi- 
cal experience installing and operating light 
and power plants, water power and steam. 
Address No. 1282, care Electrical World 
and Engineer, New York. 


POSITION WANTED:—By ~ graduate 
of the International Correspondence 
Schools with an electric manufacturing 
company or either in a power house or a 
railway station; height 6 ft., weight 170 
lbs., age 20 years. ddress No. 1359, care 
Electrical World and Engineer, New York. 


OSITION WANTED.—Young _ elec- 
trician (32) having twelve years’ prac- 
tical experience and good technical train- 
ing, desires position in isolated lessterre®) 
power, light, etc., plant. Address No. 
1357, care Electrical orld and Engineer, 
ew York. 


POSITION WANTED.—By mechanical 
and electrical engineer in charge of 
design and construction of large light and 
power or street railway layouts; successful 
ast experience in charge of large 
Coary work; results and economy. ddress 
No. 1352, care Electrical World and En- 
gineer, New York. 


POSITION WANTED.—As assistant in 
electric light and power plant in the 
Western States by electrical engineer, 26 
years old; 4 years’ practical experience and 
years in anemone, in Germany. Ad- 
Lae No. 1354, care Electrical World and 
Engineer, New York. 
POSITION WANTED.—Young man de- 
sires to learn electrical business; 
willing to work and would be satisfied to 
start at small pay. Address No. 1356, care 
Electrical World and Engineer, New York. 
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TORS 


ot ee ot mt ee ee ee te oe ee Gt 


DIRECT CURRENT. 


Speed. 


West. Elec., M. P. 
Triumph M. P., comp. 
Crocker-Wheeler 

Gen. Elec., 7S IB 
Excelsior - 
West, M. P., comp. 

n. ec., type 
Crocker-Wheeler F 
C, we tee <a. self-oiler 
Northern, M. P. 

Edison, self-oiler, 3-K.W. 
Hobart, M.P., comp., 8-0. 
Hobart, M.P., comp. 
West., M. P., comp. 
Riker, M. P., comp., s-o. 
New Eng., multipolar 
Perrett, multipolar 

Card, multipolar 
Crocker-Wheeler, comp. 
Card, : 

Hobart, M. P., comp. 
Northern, M.P., comp. 


m., P., comp. 
Eddy, M. P. 
West. Elec., M.P., comp. 
Triumph, M.P., comp. 
Triumph, M.P., comp. 


SerequeLendell, M. P., 


1350 
1400 
1200 
1900 
00 
1800 
2050 
1150 
1550 
2100 
1900 
1200 
1300 
1650 
1100 
1450 
950 
1250 
1350 
1000 
1500 
1600 
1350 
1650 
750 
1200 
1100 
1100 
1050 


| Lt. 
| 210 
210 
250 
300 
300 
300 
350 
350 
350 
400 
400 
400 
400 
450 
450 
450 
540 
540 
540 
600 
700 
750 
800 
900 
1000 
1300 
1300 
1800 


| 


et me me me 


All machines fully guaranteed. 


ERY 


Speed. 


Crocker-Wheeler, M. P. 
Edison, s-o., 12-K. 
Fuller, M. P. comp. 
Perrett, M. P. comp. 
Phoenix, M. P. 
Ahlms-Edwards, M. P. 
Edison 20-K.W., comp. 
Cc. c. .P., 20-K.W. 
Card, M.P., comp. 
Crocker-Wheeler, M. P. 
Triumph, M. P., comp. 
Crocker-Wheeler, M. 
Northern, 22%-K.W. 
Edison, 25-K.W., 8-0. 
Gen. Elec., M. P. comp. 
Sprague-Lundell, M. P. 
C. & C., M.P., 30-K.W. 
Fisher, M.P., comp. 
Gen. Elec., M.P., comp. 
Card, M.P., comp. 
Commercial, M. P., comp. 
Card, M. P. comp. 
sone 4K-W., comp. 
agner, M. P., comp. 
Edison, 8-o., 60-K.W. 
Walker, M. P., 75-K.W. 
Card, M. P., comp. 
Edison, 100-K.W., s-o. 


1000 
1500 
580 
75° 
1100 
825 
1400 
$00 
800 
1150 
50 
75 
1000 
1300 
1100 
935 
700 


= 
° 
Ho 

750 
1000 


950 
700 
600 


é50 


DIRECT CONNECTED UNITS 
Speed. 


Lt. 
I 100 


I 1350 
1350 


| 2 #30 


G. E., 6 pole, comp., d.s. 
to 12x13 Weston aut. en- 
ging 60-K.W., 125 _v. 
addel-Entz, 80-K.W., 
d. c. to Ball engine, 15x 


14, 135 v. 
Ft. ayne, comp. d. ec. 
to 35xt4 Buckeye vert. 
engine, 80- +» 125 V. 
Gen. Elec., M. P., 6 po 

shunt, d. c. te Ames tan- 


275 


265 
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P OSITION WANTED.—Electric Light 

Manager now occupying responsible po. 
sition in large western city would consider 
similar opening in eastern United States or 
Canada. ° Address No. 1345, care Electrical 
World and Engineer, New York. 


P OSITION WANTED.—As 

in meter department of lighting com- 
pany by a technical graduate with four 
years’ factory experience in testing, in- 
specting T. Westinghouse watt-hour 
meters, G. E. and Sprague motors and gen- 
erators; A-1 record with above companies. 
Address No. 1361, care Electrical orld 
and Engineer, New York. 


POSITION WANTED.—As _ superin- 

tendent of electric light — by man 
32 years of age, married; have had ten 
years’ experience as superintendent of di- 
rect and alternating-current stations; have 
had present position four years; can leave 
here about May 1. Address B. S. Lincart, 
Lebanon, Ky. 


POSITION WANTED.—With _ general 
manager of electric light company; 
experience gained in the commercial ai 
vision of largest public utility corporation 
in the country; thoroughly conversant with 
the most modern and up-to-date methods in 
use in the consumers’, contract, claim, lamp 
and municipal departments; also familiar 
with the operating departments; can fur- 
nish best of references; possesses invaluable 
information for company requiring re- 
juvenation. Address No. 1353, care Elec- 
trical World and Engineer, New York. 


POSITION WANTED.—City sales man- 

ager of large New York supply house 
for past 3 years is at liberty; would like to 
represent manufacturer in this market; can 
furnish best references both as to ability 
and character. Address No. 1349, care 
Electrical World and Engineer, New York. 


—— 
POSITION WANTED.—By manager of 

railway and ae system; engaged in 
present situation four years; desires change 
as manager or general superintendent; four- 
teen years’ practical engineering and busi- 
ness experience; for details and references, 
address No. o~ care Electrical World 
and Engineer, New York. 


SD 
POSITION WANTED.—Engineer, thor- 

oughly experienced in all branches of 
construction work and repairs, particularly 
as applied to electric railways, desires posi- 
tion; power station erection and equipment 
a ev: accustomed to take charge of 
work; eleven years’ experience in America 
and abroad. Address No. 1364, care Elec- 


trical World and Engineer, New York. 
(Continued on page 45.) 


Le Speed. 
dem comp. 11x17x12 aut. 
engine, 12 v. 

1 2500 West. Elec., M.P., comp. 
for d.c., brand new, 150- 
K.W., 125 v. 

K.W. 

40 Commercial, M.P., d.c. te 
IIx12 aut. Chandler-Tay- 
lar engine, 250 v. 

75 Siemens Halske, 


Churchward ty M.P. 
brand new, ee d. c., 
0 Vv. 
est., 60 cycle, 2 phase, 
2200 V., Cc. to 14x14 


Gates 4-valve aut. engine, 
complete with exciter goo 


220 TO 250 VOLT CGENERA- 
TORS. 


foreman 


a7e 


240 


75 


Ww. 
Crocker-Wheeler, M. P. 
Card, P., comp. 
Westinghouse, 

dison, self-oiler 

Western Electric 
Edison, self-oiler, comp. 
Wagner, multipolar 
Keystone, M. P., comp. 
Eddy, M. P., comp. 
Diehl, M. P., comp. 
Crescent, multipolar 
Commercial, s-o, comp. 
Western Elec. M. . 

30 Triumph, M. P., comp. 

37%4Keystone, M. P., comp. 

40 C. &C., M. P., comp. 

40 Crocker-Wheeler, 

40 Eddy, M. P., comp. 
Keystone, M. P., comp. 
Am. Engine C., M. . 


b P., comp. 
Eddy, M. P., comp. 
Triumph, M. P., comp. 
Fuller multipolar, comp. 
Western Electric, comp. 
C » M. P., comp. 
C. & C., comp., self-oiler 
Edison, comp., self-oiler 
Commercial, M. P., comp. 
Eddy, M. P., comp, 
Thompson-Ryan, M. P. 
Siemens & Halske, M. P. 
National P., comp. 
Eddy, M. P., comp. soe 
Western Elec., abe 


00 TO 550 VOLT CENERA- 
TORS. 
K.W. 


Ss 

1 60 Edison, comp., self-oiler, 
new armt. and commutater 76¢ 
eee 


375 
35¢ 


I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
2 Edison, comp., self-oiler 
1 Gen E ec., 
I 
z 
I 
I 
I 
I 
I 
1 
2 
I 
I 
2 
I 
I 
5 


1 62 T.-H., D 62, #0., comp. 








Heme we 


— ee ee 
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DYNAMOS « MONEY SAVERS «# ENCINES 


500 VOLT GENERATORS AND MOTORS 


a—so0-8-W- Westinghouse, 4 pole. 
2—300-K.W. Genera ome 3 _ 
1—300-K.W. — ngrouse, 6 
1—200-K.W. Gener: Electric, 4 4 pole. 
1—200-K.W. Edison bipolar. 
2—175-K.W. Edison bipolar. 
1—150-K.W. Geena ena, 4 pole. 
1—110-K.W. General Electric, 6 pole. 
2—100-K.W. General Electric, 4 pole. 
2—100-K.W. Edison bipolar. 
I— 75- ‘ew Wi, eet ee 6 pole. 
4—_75-K General Electric, 4 pole. 
3—D-62- ey W. T. H. bipolar. 

Complete stock of motors. 


220 VOLT GENERATORS AND MOTORS 
1—120-K.W. C. & C., 6 pole. 
1—100-K.W. C. & C., 6 pole. 


1— 50-K.W. Bullock, 4 pole. 
1— 40-K.W. Crocker-Wheeler, 4 pole. 
1— 16-K.W. Ft. Wayne, 4 pole. 


2—so-K.W. American Ball, 


1— 12-K.W. Keystone, 4 pole. 
D. C. duplex and simple engines. 


Complete stock of motors. 
110-125 VOLT GENERATORS AND MOTORS 
2—45-K.W. Westinghouse, 4 pole. 
2—60-K.W. Edison bipolar. 
1—40-K.W. C. & C., 4 pole. 
1—35-K.W. Loomis, 6 pole. 
I—35- wy: Mather, 4 — 
1—21-K.W. Riker, 4 pole 
ae -K.W. General Electric, 4 pole. 
1—15-K.W. Edison bipolar. 
1—12%-K.W. Card, 4 pole. 
2—3- “Ww. Westinghouse bipolar. 
Complete stock of motors. 

DIRECT CONNECTED UNITS 
200-K.W. Thomson-R yan, 125 volts, D. 
C. McEwen Tan magne: 
80-K.W. Jenney, 125 volt, D. C. Rus- 

sell 4-valve engine. 
50-K.W. ‘Northern, 125 volt, D. C. Rus- 
sell (new). 


engines. 

30-K.W. Eddy, 125 volts. D. C. Water 
town engine. 

25-K.W. Westinghouse, 125 volt,-D. C. 
Westinghouse. 

- 7%-K.W. Northern, 125 volt, D. C. Hil 

Vertical Engine (new). 

6-K.W. ditto. 

4-K.W. ditto. 

3-K.W. ditto. 


ALTERNATING (60 Cycle 


2,200 volts. 
o-K.W. G. E., 60 cy., 3 Bs £1900 ¥. 
-K.W. Stanley, 60 cy., 2 ph 

-H.P. Westinghouse, 2 ph., 
-H.P. by ae ey 2 ‘on, 6 
-H.P. G. E., 32 ph.» 60 cycle. 


oO 
S° 
o- 60 cy. 


I 
6 
2 
3 60 cy. 
2- 


220 volts, 


2—42-K.W. Westinghouse D. C. Alfrey 


250-K.W. Westinghouse, 60 cy., 2 ph., 


ALTERNATING (125 Cycle) 


120-K.W. G. E., s. ph., 1,100 v. 
120-K.W. Westinghouse, 2,200 Vv. 
100-K.W. h. monocyclic. 
aS . ph, 3,800 ¥. 
1—60-K.W a ph., 1,100 v. 
= 5-K.W. Westinghouse, 1,100 Vv. 
.P. Excelsior, s. ph., 125 cycle. 


ENGINES 


3—11 and 17x24 Harrisburg tandem. 
1—16 and 30x48 Hamilton Corliss. 
1—17x42 Brown of Fitchburg. 

1—14x28 Delamater Corliss. 

tes Buckeye tangye bed (130 


I—13X14 McIntosh & Seymour. 
a Erie Ball automatic (with sub- 


). 
2—9%x10% McIntosh & Seymour. 
1—8x8 Climax automatic. 


Boilers THOMPSON SON & CO., 114 Liperty St., N. Y. Equipments 
MODERN ELECTRICAL MACHINERY FOR SALE. 


DIRECT CONNECTED UNIT, 220 volts 
50-K.W. American Ball Dynamo & En- 
gine. 
10 VOLTS DIRECT CURRENT 
Dynamos or Motors 


- Bullock, M. P. 
P. 


; Edgy” M. P. 

a. 

‘Cen 

. Lundell. 

.C&@c 

500 VOLTS DIRECT CURRENT 


Dynamos or Motors 


5-H.P. General Elec., M. P. 
-H.P. General Elec., M. P. 





ALTERNATING 
2 Phase, 60 Cycles, 220 Volts 


30-H.P. Type F Westinghouse. 

15-H. . Type C Westinghouse. 

10-H.P. Ree C Westinghouse. 

7%4-H. P. ype C Westinghouse. 

5° a , Type C Westinghouse. 
General Elec. 

ré Sy P. Westinghouse. 

%-H.P. General Elec., 220 or 110 v. 

%4-H.P. General Elec. 


2 Phase, 440 Volts, 60 Cycles 


30-H.P. Westinghouse. 
15-H.P. Westinghouse. 
10-H.P. Westinghouse. 
7%4-H.P. Westinghouse. 
5-H.P. Westinghouse. 


220 VOLTS DIRECT DURRENT 
So or Motors 


. Sprague, M. 
Croker Wheeler, M. P. 

o M. P. 
prague, M. P. 

. General Elec. 

Holtzer Cabot. 

.P. Card. 

-P. Edison. 

see  &@ C. 

. Paragon, M. P. 

- Holtzer Cabot. 

a Wheeler. 


. Die 
CRC. 
. Die 


“ee wD 
PSR OND 
siti tt 
Fyirvtvterers 


SEARS 


oo Elec. 


“ae NOWUUANNN 
roto tory ty bg hy 








INDUCTION MOTORS 
3 Phase, 60 Cycles 


-H.P. Westinghouse, 220 volts. 
-H.P. Gen. ec., 110 volts. 

-H.P. Westinghouse, 220 volts. 
P. General Elec., 220 volts. 
P. General Elec., 110 volts. 


1 Phase, 60 Cycles 
Wagner, latest type. 


P. General Elec. 
P. General Elec. 


{ Phase, 125 Cycles 


3-H.P. Wagner, — type. 
1-H.P. General Elec 
4 -H.P. Emerson. 
/10°-H.P. Emerson. 
Large stock of small motors, 


2° 


-H. 
-H. 


7-H.P. 
UH. 
4-H. 


auto- 





y%- 
-H.P. Sprague. “P. C. ke ie 5 -H.P. Westinghouse. starters, starting boxes, rheostats, switch- 
-H.P. General Elec. . Crocker-Wheeler. 1-H.P. Westinghouse. boards, voltmeters, ammeters, etc. 
| BUY, RENT AND I STALL.—CEORCE BENDER, 137 CENTRE STREET, NEW YORK. 
K.W. Speed. | H.P. Speed. 
75 Akron P., 6 pole 900 B ARGAI NS th | 1 3 Wagner, 208 volts 1800 
75 Bullock, multipolar 900 | 1 74 Wegner, 104 — 1800 
M. P., i a " v a 
2 Goble t®s's cme jee (second-hand) ELECTRIGAL MACHINERY =) 3) Wier iste 
100 Siemens s ‘ io 
. We do not offer old. worn out machi fit for the Junk pile, butthe LATEST TYPES 
200. Gem. Eee, Ee E> & Same Gre — Jlniminuum: TERPS PRARR. sapees CGR, 
120 Westinghouse, M. P. 625 1 3 General Electric, 110 - ee. 
2e0 Gen. Elec, M. P., 4, TWO PHASE. 60 CYCLE. 
eae. » 8-0. “tp three peating® 400 H.P. Speed. 
200 ompson-Kyan, + 525 I 1 West., type C, 110 v. 1800 
ARC DYNAMOS. || } ies. me 
ia. Gaae peed. ‘ 
35 2000 T.-H., L D 2 ball 820 ’ 3 nee, seo v., with con 1860 
. a isthe | 54-62 S.CLINTON ST. CHICAGO, | 3 ,7W West. type B, geo w 000 
ball 820 Sena for our Monthly favgete Sheet showing NET prices -— all 4 50 West., pd ng v.. type B. gee 
5° 2000 T. -H., M D 2, #0., | machines fully guaranteed. I 75 West., 400 v., type B 900 
ie ring | No. 8 820 2 100 West., 400 v., type B 720 
tase TUE aD ce, oe, Eo HP. bende. HP. Sotet. THREE PHASE. 60 CYCLE. 
75 1200 Wood 950 2 60 Edison, self-oiler 75 r 15 peer M. P. 1250 H.P. s 
10@ 2000 Wood 600 1 60 General Electric, M. 700 1 15 C. & C., self-oiler 975 = 1 Gen, Elec., 110 v. 1800 
12§ 1200 Brush, 6.6 amp. 700 —_— oe M 700 1 15 Perrett, M. P. 1100 : 2 Gen. Elec., 220 v. 1800 
12§ 2000 Brush, 9.6 amp. 500 1 65 y, M. 650 1 18 T.-H., D 15, self-oiler 1550 z 3 Gen. Elec., 104 v. 1875 
125 1200 Excelsior 700 I 70 Fuller, multipolar 600 1 20 Kester 1400 x 5 "ee. Elec., 110 v., type sae 
220 TO 250 VOLT MOTORS. ; gs Western a aoe : = H., M. P., Chureh- 900 1 10 Gen. Gen. Bloc. , 110 V., + form L gee 
DIRECT CURRENT. | 1 100 C. & C., M.P., 6 pole 450 1 20 Perrett, M. P. 700 a ere SSE oe eee 
ie Speed. | © 100 . & ee " self-oiler 450 1 20 Commercial, M. P. 900 eeeniana MANUFACTURERS. 
1 Crocker-Wheeler, self-oiler 900 | 2 tas Editon, " self-oiler 550 rt 25 New England, multipolar 900 Extra Siow Speed Motors. 220 
1 Commercial, self-oiler 1200 1 135 Commercial, M. P. 675 t 25 Card, multipolar 500 volts, ica current, suitadle 
1 Paragon, self-oiler 1100 | 2 150 Eddy, M. P. 600 zs gs’ Gera, P., self-oiler a fer operating drills, lathes 
2 Edison, ‘self-oiler 1600 | 2 200 National, M. P. 300 I 40 Wood, multipolar 750 aan and Beret ef all be- 
24%4Gibbs, multipolar 1250 | Pp ipti lectrically—th 
3 Gibbs, M. P. 1400 | §00 TO 550 VOLT MOTORS. ALTERNATING CURRENT soriptions electrically— these 
3 Westinghouse, M. P. 1700 Speed. MOTORS. poe eee te eteek ene 
3%4Paragon, self-oiler 1000 | H.P. - : a PHASE. 125-133 CYCLES. H.P. - Speed 
5 Western Electric, M. P. 950 | 2 1 Crocker-Wheeler 1200 Speed. : % Maine MM. P © 
5 Gibbs, M. P. 1400 | i 1 Diehl, —— 1875 I 4 Wagner 104 V., aut. 2000 1 w% aia "M. P.- Re 
7 4Weatern Electric, ” % eaee ; : nem en oie : ase 1 1 Fort Wayne, 104 volts 2500 4 % Maine, M. P. 260 
74 Commercial, M. P. 250 | a ; 6 C., self-oilers 1350 I 1 Wagner, 208 volts, aut. 2000 I I ame 7 . seo 
7%4Gen. Elec., M.P., form H 800 I 2 New England, self-oiler 1200 - 1% Wagner, 208 volts, aut. 2000 . ilaies, MP. 45° 
10 Sprague-Lundell, M. P. 1175 1 2 Crocker-Wheeler 1100 : F ae = — vem aut. ae : : Maine’ MOP. sss 
re Keystone Mor | un7s | 3 Handel nec e  i8fS t YE Holtzr-cabtesoy volte asoo f3 Storey, variable speed soo-sgee 
15 Crocker-Wheeler, M. P. 810 2 3 Crocker-Wheeler 1100 A 3 ee eee — ; : yea Me compound ae 
, v ’ 4 9 . 
1 Westinghouse, M Ra ; aoe i Y. M. P. ‘she I Wagner, 104 volts, aut. 2000 1 4 Commercial, M. e .. 45° 
18 Edison, 1 ‘~ KW 1150 1 4 Perrett, multipolar 725 t : ecake tan os. _ seee s ; Edd Electric, ss 
1 , ’ , . . 
a fete on ; . yoedmag Rok Co., M. P. he I 134 Wanner. 208 volts, aut. 2000 3 5 Pelkaep, i. : 4, age 
as Eddy, M. P. vas : 5 Westinghouse, M. 1500 I s Wagner, 104 volts, aut. 2000 1 Ors Jenney, | as ck geare a 
25 Diehl, M. P. 750 3 5 Crocker-Wheeler 950 SINGLE PHASE. 60 CYCLES. ; “Milwaukee 4 i alias 44 
30 Crescent, M. P. 800 I 7% Northern, M. P. 1500 Te Speed. . crane type, ase cu ” 600 
4@ Western Electric, M. P. 400 I 7% Crocker-Wheeler 1500 a 8 Phillips, 104 volts 1800 1 8 Sroshert Lollies oP 
40 Keystone, M. P. 700 I 7'%General Electric, M. P. 1600 I Phillips, 208 volts 1800 ¢ ’ , van 
40 Triumph, M. P. 50 1 10 Perrett, P. 600 3 % Phillips, 104 volts 1800 ‘ 8 Maine a P. poe 
45 Crocker. Wheeler, M. P. 4 ° 1 310 Northern, M. P. 1350 3 % Phillips, 208 volts 1800 > Bernard, M. P. 170 
se C ‘ c, 0 1 10 Triumph, P. 1100 I 1 Phillips, 208 volts 1600 10 Be 4, _ P i 
5° M. os 1 10 Crocker-Wheeler 1375 | 1 1 Phillips, 104 volts 1600 | 3 10 rnar ° 3 
50 Restlons, M. P. 750 1 10 General Electric, M. P. 1400 3 1 Wagner, 208 volts 1800 All machines fully guaranteed. 


ee te te et mee tet tt A tt ttt 





With 





900-H.P. 34x60 International Power 
Corliss. : 

450-H.P. 16 and 30x42 Allis Compound 
Corliss. 





450-H.P. 24x48 Brown Corliss. 

400-H.P. 23x60 Geo. H. Corliss. 

300-H.P. 20x48 Harris Corliss. — 

275°H.P. 20x42 Hamilton Corliss En- 
ne. , 

250-H.P. 18x48 Lane and Bodley Cor- 
8s. 






225-H.P. 18x42 Hamilton Corliss. 

200-H.P. 18x36 Bates Corliss. 

200-H.P. 12 and 22x42 Atlas Compound 
Corliss. i 

175-H.P. 16x42 Allis Corliss. 

150-H.P. 15x38 Brown Corliss. 

125-H.P. 14x36 Putnam Corliss. 

100-H.P. 12x36 Harris Corliss. 

85-H.P. 12x30 Lane and Bodley Cor- 









650-H.P. 28%4xs52 Buckeye Automatic. 
450-H.P. 24x48 Buckeye Automatic. 
400-H.P. 1694 and 28%x27 Buckeye 
Compound Automatic. s 
250-H.P. 16 and 27x16 Westinghouse 
Compound. ; 
150°-H.P, 15x14 Ideal Self Oiling Auto- 


matic. i 
100-H.P. 13x12 Ideal Self Oiling Auto- 
matic. 

















For Sale: | Four 22’ and 42’ x 48’ 
Hamilton Tandem Compound Condensing 
Corliss Engines 

for Each. Wheels 


WHITEHEAD MACHINERY CO., Davenport. lowa. 


: 24 ft. x 50 ins. 60,000 Ibs. 


independent Condenser for Each. 
Capacity: 750 to 1,000 H. P. Each. Located in New York City. 


90-H.P, 12x20 Atlas Side Crank Auto- 
matic. 

90-H.P. 12x16 Erie Center Crank Aut. 

40-H.P. gk13 Frost Side Crank Auto- 
matic. 


BOILERS 
1—350-H.P. Babcock and Wilcox Boiler, 
150 lbs. 
1—280-H.P. Babcock and Wilcox Boiler, 


150 lbs. ‘ 
2—265-H.P. Babcock and Wilcox Boil- 
ers, 150 lbs, 

3—265-H. . Babcock and Wilcox Boil- 
ers 135 Ibs. : 
I—1I 75H . Babcock and Wilcox Boilér, 

125 lbs. 
1—172-H.P. Babcock and Wilcox Boiler, 


130 Ibs. a ‘ 
—— Cahall Vertical Boiler, 160 


s. 
1—72x18 Tubular Boiler, 125 Ibs. 
7—72x18 Tubular Boilers, 100 Ibs. 
—72x16 Tubular Boilers, 100 Ibs. 
36x18 Tubular Boilers, 100 Ibs. 
3—66x16 Tubular Boilers, 100 Ibs. 
1+60x18 Tubular Boiler, 100 Ibs. 
4—60x16 Tubular Boilers, 100 Ibs. 
2—60x14 Tubular Boilers, 120 Ibs. 
Wainwright Heaters, 50, 75, 100, 150 
and 200 H.P. 


Free Sample 


North, South, Bast, West, Electrical World and Engineer ' sccizes 


electrical journal, and is therefore the one which is consulted when purchasing is to be done. 
—————IT HAS NO GEOGRAPHICAL LIMITATIONS.———————_ 





ELECTRICAL WORLD anv ENGINEER. 








HART & CO. 


MONADNOCK, BLDG. 
CHICAGO 


pean 


I DIELECTRIC MNFG. 








FOR SALE. 


sox.we TAG CONNECTED. en 

a, 110 volts. 

10-K.W. dynamo to 
engine, 110 volta 


inate &S 

10-K,W. Westinghouse dynamo to West- 
inghouse engine, 110 volts. 

80-Amp. Edison dynamo to Brother- 
hood engine, 80 volts. 

20-H.P. Elektron 220 volt motor to 

Morse Williams freight elevator. 


B 
60-amp. Crocker- 
engine, 110 volts. 
2000 volt Electro Dynamic arc dynamo, 
10 amperes. 
s00-Lt. Edison dynamo, 110 volts. 
60-amp. Westinghouse dynamo to West- 
inghouse engine, 110 volts. 


er to Herresoff 


JORDAN BROS., 74 Beekman St., N.Y. 





DYNAMOS 
250-K.W. General Electric Alternator, 
three phase, Type A. T. B. 


120-K.W. Westinghouse Alternator, two 
phase, 60 cycle. 


180-K.W. General Electric, single phase, 
60 cycle. 


300-K.W. Stanley, two phase, 133 cycle. 
2—100-K.W. Direct Connected, 125 volt 


Units. 
1—75-K.W. Direct Connected, 250 volt 
Unit. 


200-K.W. Westinghouse Railway Gen- 
erator. 
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35 Sprague d to Hornby 
wpetroyd oil — 

600-Lt. Weston dynamo, 110 volts, 

s00-Lt. Edison Dynamo, 110 volts, D.C. 
to Brotherhood engine. 

400-Lt. Excelsior dynamo, 110 volts. 

45-H.P. C. & C. motor, 230 volts. 

30-H.P. C. & C. motor, 230 volts. 

15-H.P. Thomson-Houston motor, 500 
volts, with spare armature. 

1s General Electric, 2-H.P., 220 volt 


motors. 
12 Siemens & Halske 5-H.P., 220 volt 
motors, 220 volts, 1550 RP.M. 
2 search lights. 
These motors are dust proof and se 
ries woun 
Large stock of smaller dynamos and 
motors. ‘ 
Repairing of electrical machinery in 
all its branches. 












ENCINES 

Brand New 18x16 American Ball Auto- 
matic Engine. 

16 and 30x48 Cooper Corliss, Con- 
densing. 

24x48 Double Eccentric Hamilton Cor- 
liss. 

22x48 Allis Corliss. 

24x20 Ideal Automatic. 

174%4x24 Buckeye Automatic. 


Write for complete list of Dynamos, 
Engines and Boilers. 


STATION EQUIPMENT COMPANY 


204 Dearborn St., 





MATERIALS FOR THE 


INSULATION 








OF 
ELECTRIC 
COILS 


CO., SAINT LOUIS 














Dynamo ana Motor Repairing 


Armature Winding, Armature Coils. 
Commutators, Gears and Pinions. 


our sty Railway Field Coils ¢)f2°" 
The ELLIOTT BROS. ELECTRIC CO. 


evel- 











1 Gan Sell Your Electri- 
cal or Other Business 


(with or without real estate) no matter 
where it is or what it is worth. Send de- 
scription, state price, and learn how. I 


have a special department for buying and 

selling electric light and gas plants. If 

you want to pay tell me Peg require- 
STRAND 


ments. W. M. R, 196 North 
American Building. Philadelphia. 


FOR SALE 


Cemplete new apparatus embodying all the 
most recent improvements in machinery em- 
ployed in the manufacture of incandescent 

ic lemps. ill guarantee lamp man- 
ufacturers sesults as to cost and quality. 
Address No. 1158, care Electrical World 
and Engineer, New York. 


FOR SALE 


A WESTERN ELECTRIC 
4 Pole, 40 K. W., 220 Volt 
GENERAT OR, 1002 Pattern. 
Never used. Perfect condition. Also 
one 12 H.-P, Paine Engine, second- 
hand. The Standard Paint Co., 
100 William St., New York... y 











Book Department 











and service is of the best. 


is a fast-scheduled, 


fection of detail. 


BOOKS 


McGRAW PUBLISHING COMPANY, 


Minneapolis 


The direct route from Chicago is via The North-Western Line. 
Four trains per day, with unexcelled service of chair cars, parlor 
cars, dining cars and Pullman compartment and drawing-room 
sleeping cars, are operated on fast schedules. The track, equipment 


The North-Western Limited 


electric-lighted, 
night train between Chicago and St. Paul-Minneapolis. 
Its equipment and service are noted for their per- 


Tickets to the Northwest via Chicago and 
The North-Western Line are on 
sale by all ticket agents. 


W. B. KNISKERN, 
PASSENGER TRAFFIC MANAGER, 
CHICAGO. 






superbly appointed 










ON ANY ELECTRICAL SUBJECT sent, prepaid, to any 
address in the world, upon receipt of price. 


SEND FOR CATALOGUE. 





114 Liberty St,, New York City. 


P ROPOSALS will be received at the 
Bureau of Supplies and Accounts, Navy 
Department, Washington, D. C., until 12 
o’clock noon, March 15, 1904, and publicl 
opened immediately thereafter, to furni 
at the navy yard, New York, N. Y., a quan- 
tity of electric motors, motor generators 
generating sets, keyboards for night signal 
sets, rubber tape, conduit and fittings, wire, 
——. appliances, incandescent lamps, elec- 
tric light fixtures, rubber sockets, steam 
tight globes, bolts and nuts, rivets, khaki- 
dyed duck leggins, table linen, china ware, 
glassware, silver-plated ware, hardware, in- 
got copper, pig iron, bar and sheet steel and 
shapes, Banca tin, magnesia pipe covering 
brass pipe, copper pipe, bronze tubing, steel 
tubes, brass pipe fittings, valves, bath tubs 
and bathroom supplies, terra cotta, coffee 
urns, corn pith cellulose, tinned pears 
tinned apricots, tinned peaches, vinegar, an 
various machine tools, comprising bolt cut- 
ters, punching press, squaring shear, rip- 
saw machine, engine lathe, and planers. 
Blank proposals will be furnished upon a 


plication to the neve. pay office, New York, 
N. Y. H. T. B. Harris, Paymaster Gen- 
eral U. S. N. 2-19-04 





FOR SALE 


Electric light and power plant in a 
western town of 8000 inhabitants; operated 


by water power; valuable franchise and 
contracts; fine field for expansion; net in- 
come fully ten per cent.; price $60,000 


cash. For information address No. 1358, 
ore Electrical World and Engineer, New 
ork. 


If: you do not know who makes what 
you want to buy, consult the advertis 


ing pages of ELectricaL WorLp AND 
ENGINEER. 
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For Sale. 


Direct Connected Direct Current 
125 TO 250 VOLTS 
1—425-K.W. unit consisting of two 210- 

W. 140-volt MP engine type 
General Electric generators, 120 
R.P.M., direct connected to one 24 
x36 Wright Corliss engine, for use 
on £4y, or 250-volt circuit. 

1—160-K.W. unit os, of two 8o- 
K.W. — type P 6 80-230 
R.P.M. meral Electric gener- 
ators mounted on one base and 
direct connected to one 15 and 25x 
16 horizontal tandem compound 
automatic Ball engine, 125 to 250 
volts Edison three-wire system. 
1—150-K.W. 110-volt MP 6 engine type 
meral Electric generator direct 
connected to one 14 and 21x36 
Penna. Iron Works tandem com- 
pound Corliss engine, 102 R.P.M. 
a—150-K.W. 125-volt MP 8 150-225 

P.M. latest type vertical split 

frame Westinghouse generators di- 


PACTORIES 
City, N. J. St. Louis, Mo. 





Jerse 





DIRECT C 


ROSSITER 
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ONNECTED APPARATUS 


rect connected to two 18x16 simple matic engine, wi 








horizontal 4-valve Corliss type ernor. 

steam jacketed cylinder Ball & 1—62%-K.W. 250-volt MP 6 engine 

Wood engines. hese outfits are t Bullock generator, 275 R.P.M., 

brand new. Immediate delivery. irect connected to 14x12 Ames 
MP Siemans- horizontal, centre crank, high speed, 


“ee - 125-volt ; ; 
alske generator direct connected ani cana MP engine 


to simple engine. 
: G.I. generator, 300 R.P.M., direct 


1—75-K.W. 125-volt MP 6 engine type ‘ 
Generel Blectric generator, 270 connected to one 12x12 horizontal 
R.P.M., direct connected to one 14 high speed Russell engine, with 
x4 Ideal horizontal centre crank, Rites governor. Brand new. 
high speed, automatic engine. 2—42-K.W. 125-volt engine type West- 
1—75-K.W. 125-volt MP 6, latest en- inghouse MP generators, direct con- 
gine t estinghouse generator, nected to two 12x12 horizontal, 
275 R.P.M., direct connected to one high speed Alfree engines. 
13x12 Ball & Wood centre crank, 1—so-K.W. unit consisting of two 25- 
high speed automatic, simple en- K.W. MP 6 engine type General 
gine. Electric, 305 RPM. direct con- 
1—60-K.W. 125-volt MP 6 60-280 nected to one 11x12 simple hori- 
R.P.M. engine type General Elec- zontal, high speed Ball engine, for 
tric generator, direct connected to use on Edison 3-wire 125 or 250- 
12x12 Armington & Sims horizon- volt circuit. 
tal, centre crank, high speed, auto- 1—30-K.W. 125-volt engine type West- 





84 State St., Boston. 





Whitehall Building, 17 Battery Place, New York City. 








MacGOvERN & CO, 


MAIN OFFICE: BRANCH OFFICES: 





45 


IMMEDIATE SHIPMENT 

IM STOCK Jersey City and St. Louls F 
inghouse generator, 300 R.P.M., 
direct connected to one 11x10 sim- 

. horizontal, automatic high 

speed Ball engine. : 

1—as5-K.W. MP 6 125-volt engine type 

meral Electric generator, 3 

R.P.M., direct connected to 8 and 
13x8 Westinghouse vertical com- 
pound engine. 

1—20-K.W. 125-volt MP 4 ‘ype 
Triumph generator, 350 R.P.M. 
rect connected to one 8x10 hori- 
zontal, high speed, automatic Chan- 
dler & Taylor engine. 

1—12%-K.W. 125-volt Sprague Lun- 
dell type generator, 280 R.P.M., di- 
rect connected to one 20-H.P. two 
cylinder National Meter Company’s 
gas engine. This outfit is practi- 
cally new. 

1—10-K.W. 125-volt MP engine type 
Eddy generator, 400 R.P.M., direct 
connected to Wm. Bagley & Sons 
vertical, automatic, high speed en- 
gine. 



























Missouri Trust Buildin: 





(Continued from page 42.) 
OSITION WANTED.—By practical 
electrician and engineer in construct- 
ing or operating work; has been superin- 
tendent and manager of central stations for 
eight years; best of references. Address 
No. 1355, care Electrical World and En- 
gineer, New York. 


POSITION WANTED.— Electrical ; want- 

ed situation with a large contracting 
firm by an American, age 20, good per- 
sonality, mechanical inclination, security; 
A-1 endorsement, future. Address No. 
1365, care Electrical World and Engineer, 
New York. @ 


HELP WANTED. 











WANTED.—Solicitor .with experience in 

electric lighting; give references. Ad- 
dress No. 1320, care Electrical World and 
Engineer, New York. 


WANTED.—A man with a_ good all 

around knowledge of electricity, elec- 
trical and machine work; one with expe- 
rience in spark coil work, and who can han- 
dle men preferred; state age, experience and 
salary wanted. Address No. 1350, care 
Electrical World and Engineer, New York. 


W ANTED.—Good formean who under- 

stands underground cable installation 

and repairs for electric light system. Ad- 

sen oom 301, 435 Sixth Ave., Pittsburgh, 
‘a. 











WAN TED.—Three experienced incandes- 

cent lamp salesmen, by an old and 
well established company not in the Trust; 
ae will pease state age, experience 
aod salary wanted. Address No. 835, care 
Electrical World and Engineer, New York. 


W ANTED.—Experienced salesman _ for 
. Tubber insulated wire for New York 
City, State and vicinity; state experience 
and expectations. Address No. 1363, care 
Electrical World and Engineer, New York. 


V ] ANTED.—Salesmen for incandescent 

lamps; state age, height and weight, 
whether married or not, electrical expe- 
rience, whether college graduate; what de- 
ree, and territory familiar with. Address 
0. 324, care Electrical World and Engi- 
neer, New York. 


W ANTED.—Would you be interested in 

going into business for yourself or as 
a partner, if satisfied that you could make 
from $1200 to $1500 the first year, with 
business rapidly increasing? The business 
consists of installing isolated plants and 
inside construction. Amount invested ar- 
ranged to suit, from $1500 to $5000, based 
on actual inventory. If you would care to 
work for your own interest and be your 
own boss, address No. 1351, care Electrical 
World and Engineer, New York. 











] ANTED.—Thoroughly competent arm- 
ature winder to take charge of repair 
shop; must be able to handle men and un- 
derstand trouble on motors and electric 
loc motives; references required. Address 
Charleston Electrical Supply Co., Charles- 
ton, W. Va, 


- WANTED 


To Buy—Electric Light plant ; 





give details. 
cS. we. McKIBBEN, 
LIMA, [OHIO. 





FOR SALE 


La Lumiere Electrique, Paris 
A set nearly complete. This set lacks only 13 numbers and 3 vols. of a 
complete set which consists of 53 vols. 22 vols. are bound in half red 
morocco, others in parts. The missing vols. are 19, 40 and 52. A com- 
plete set sells for $100.00. The price of this set is $65.00. 


Mechanics’ Magazine, London 


A complete set from Vol. 1, No. 1, Aug. 30, 1823, to the end of Vol. 69, 
Nov. 27, 1858. 69 vols. bound in boards, some covers loose, $40.00. 


The Physical Review. A complete set 


from the commencement to December, 1903, 17 vols. unbound, in very 
clean condition, mostly uncut, $35.00. 


American Society of Civil Engineers 


A complete set of the Transactions and Proceedings from the commence- 
ment to December, 1896, consisting of the Transactions, Vols. 1 to 36, and 
the Proceedings, Vols. 1 to 22 complete, unbound, with two general indexes 
to the Transactions, Vols. 1 to 21 and Vols. 22 to 27. $125.00. 


Municipal Journal and Engineer. A complete set 
including its predecessor, City Government, from Vol. 1, No. 1, August, 
1896, to Vol. 15, No. 6, December, 1903. Vols. 1, 2 and 3 bound in cloth 
in one vol. Others unbound. $30.00. 

For offers of other sets see adv. in ELectr1caAL Worip AND ENGINEER, Oct. 


24 and 31. 
EDWARD CALDWELL, 112 Liberty St., New York 


FOR SALE FOR SALE 








Two direct connected electrical gener- Motor—6-H.P., 220 volts, speed 675. 
ating units made by American Engine Co. Motor—10-H.P., 220 volts, speed 1250. 
Nearly new, replaced by larger. s50-K.W. Dynamo—8s-light, 110 volts. 
each, 250 volts, direct current. These machines are almost new. 
MANCANESE STEEL SAFE COMPANY, DELIVOUK & CEORCE 

253 BROADWAY, NEW YORK. 133 So. Clinton St., Chicago, Ill. 












BOUND VOLUMES 


OF THE 


Electrical World and Engineer 


The ExvectricaL Wortp ktegan publication as a weekly on January 1, 1883, 
as the successor of the Operator, which had been published since 1874. It has 
published two volumes per year, of 26 numbers each, from January 1, 1883, to 
date, the volumes for 1903 being XLI and XLII. On March 4, 1899, the ELEc- 
TRICAL Wor tp absorbed the Electrical Engineer, the consolidated title since appear- 
ing as the ELEctRICAL Wortp AND ENGINEER. 


COMPLETE SETS 


from the beginning are very difficult to obtain, but can occasionally be supplied. 
Quotations upon request. We can usually supply COMPLETE VOLUMES from January, 
1885, to date, at a uniform price of $3.00 per volume, unbound. Binding extra at 
$1.50 per volume, two volumes per year. Express charges to be paid by the 


purchaser. 
ODD NUMBERS 


We have a very large stock of back numbers, as far back as Vol. XXXIII, 1899, 
and covering with more or less incompleteness, the entire period to 1903. Single 
numbers prior to 1902, are 25 cents each, unless five or more copies are ordered 
and paid for at one time, in which case they may be had for 10 cents each. It is 
our intention to destroy all copies remaining unsold after a limited period, so that 
you should order such numbers as you need as early as possible. 

SEND ORDERS TO THE 


ELECTRICAL WORLD AND ENGINEER 
114 Liberty Street, New York City 



















Distinctly 
Betfer 
Quality 









Bargains 
of the 


We offer the following lot of 
TRANSFORMERS, most of which 
are new, and guaranteed in first- 
class operative condition: 


FT. WAYNE “WOOD.” 


21—12-Lt. 1000x50x100. 
2—12-Lt. 1000x2000x50x100. 
1— 6-Lt. 1000xs50x100. 
3—50-Lt. 1000x2000x50x100. 
5—25-Lt. 1000x2000x50x100. 
1—z25-Lt. 2000x50x100. 
7—25-Lt. 1000xs50x100. 
1—25-Lt. 2000x100. 


























WAGNER. 
1—Type F. 20-Lt. 1000x2000x50x 
100. 
1—40-Lt. 1000x2000x100x200. 
G. E. 
1—12-Lt. Type H. 1040x2080x52x 
104. 





4—z20-Lt. Type H. 2080x52x104. 

Price - per light, cash, deliv- 
ered F. O. B. the cars New York 
or Brooklyn. 

We also have a full line of mo- 
tors, dynamos, engines, generators, 
boilers, central station and other 
apparatus. High-class repairing. 


THOMPSON-BONNEY CO. 


45 York St., av BROOKLYN. 










MILWAUKEE ELECTRIC CO. 


Dynamo Electric Hactine 


From 1-20 H.P, to 500 Kw., belted or direct 
connections MILWAUKEE, WIS. 


FOR SALE. 


1 Second-Hand 15-H.P. 275 R. P.M. 
Nash Double-Cylinder Gas Engine, used 
about 6 months, being replaced by a 
95-H.P. Nash. In good operative con- 
dition. 

DouBLEDAY HILL ELEctTRIC Co., 
219 Liberty Street, Pittsburg, Pa. 


AN EXCEPTIONAL OPPORTUNITY 


is offered to secure the controlling in- 
terest in an electrical construction 
company with a very broad charter, 
incorporated under the laws of the 
State of New York, located in a 
growing city of about 30,000 inhab- 
itants. The company is receiving very 
valuable support and is being favored 
in every way possible by the Electric 
Light Company who are desirous of 
increasing their electric output and 
who are rapidly pushing out into new 
territory. Satisfactory reasons for 
wishing to dispose of interest. Ad- 
dress, No. 1360, care Electrical World 
and Engineer, New York. 














ARCHER, GEO. F., E, E, 


Engineering Projects Financed. 

Meritorious Inventions Exploited. 

Specialist on Intercommunicating Telephone Systems. 
Steam Plants and Electric Plants. 


150 NASSAU STREET, NEW YORK 


RNOLD ELECTRIC POWER 
STATION COMPANY, 


Engineers, Contractors 


MARQUETTE BUILDING, CHICAGO. 
Designers & Builders of Complete 
Electric Railway, Lighting & Power Installations, 
TRANSIT BUILDING, NEW YORK. 


F. M. AsHLey. Pup K. Stern. 


SHLEY & STERN, 


Consulting Etectricel and Mechanical Engineers 
and Solicitors of Patents. 


Experts in Patent Litigation. Inventions developed. 
130 FULTON ST., NEW YORK. 
Telephone, 5876 Cortlandt. 


W. E. BAKER H. R. BISHOP 


BAKER & CO., W. E, 
Engineers 


27 WILLIAM ST. NEW YORK 


ARSTOW, WILLIAM S. 


Consulting Electrical Engineer. 


56-58 PINE ST., NEW YORK. 
Examinations and Reports on Electric_Properties. 
Estimates, Specifications and Plans for Electric Light- 
ing, Power and Railway Plants. 

Telephone 2730 John. 
Western Office “‘The Portland,” Portland, Oregon. 


BROWN, CHAS. L. 


Contracting Electrical Engineer 


8e4 FISHER BUILDING, CHICAGO 
Telephone Harrison 3698 


URCH, EDWARD P. 


Electric Railway Engineer. 


Plans for New Railways. 
Betterment of Existing Systems: 
Engineering and Financial Examinations. 


1222 GUARANTY BLDG., MINNEAPOLIS. 
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YLLESBY, H. M., & CO. 


(Incorporated) 
Engineers 


Design, Construct and Operate Ruilway, Light, 
Power and Hydraulic Plants. 


Examinations and Reports. 
NEW YORK LIFE BUILDING, CHICAGO, ILL. 


C. W. CARMAN. M. C. HartMan. 
CARMAN & CO., C, W. 


Engineers 


88 LA SALLE ST., CHICAGO. 


CCHAPMAN, CHARLES A, 


Consulting Engineer. 


Rooms 1040-42 204 DEARBORN ST. CHICAGO. 


OHO & COMPANY, H. B., Inc 


Civil, Electrical and 
Mechanical Engineers 


Contractors for Complete Electric, Hydraulic 
and Steam Installations, Railways 


11¢118 LIBERTY STREET NEW YOkK 


ORSON, Wm. R. C. 


Consulting Engineer. 


Plans, specifications, superintendence of factory, 
power and lighting installations. 
Investigations of electrolysis of underground struc- 
ectric machine 
rts. Laboratory tests and experiment. 
36 PEARL ST. HARTFORD, CONN. 


DOBLE: ROBERT McF., 


Consulting and Supervising Engineer 
Specialty: Hydro-Electric Power Development and 
Long Distance Transmission. 

417 RIALTO BUILDING, 
SAN FRANCISCO. CALIFORNIA. 


FORD, BACON & DAVIS, 
ENGINEERS. 
24 Broad Street, 
BRANCH OFFICES. 


First Avenue, Birmingham, Ala. 
a "zg00 Grand Avenue, Kansas City, Mo. 
331 N. College St., Nashville, Tenn. 


New York. 
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FrOSTER, HORATIO A, 
Electrical and Mechanical Engineer 


Consultation, preliminary reports, specifications an! 
plans for new projects. Investigation of lighting 
railway and power properties for investment pur 
poses. Organization and application of accounting 
systems for central stations, street railways, etc. 
650 BULLITT BUILDING, PHILADELPHIA, PA 


&. W. HAMMER, Pres. & Treas. H. J. MINHINNICK, Sec. & Gen’! Sup’: 


ENERAL ENGINEERING CO., 


THE 
Consulting and Contracting Engineers 
Telephones—Electric Light—Power Transmission. 
SUITE 1112, 135 ADAMS ST., CHICAGO. 
Long Distance Telephone Central 478. 


Rosert E. Hutton. G. H. Hurton, Jr. 


HUTTON ENG’G CO., THE 


LEXINGTON, VA. 
BALTIMORE, MD. 


Consulting and Contracting Electrical and 
Mechanical Engineers. 
Central Stations, Electric Railways, Steam and Power Plants 


ON CITY ENGINEERING CO, 


Contracting Electrical Engineers. 


Power and Light Installations, 
Bett L. D. Tet. 1599 Court. 
FRICK BLDG., PITTSBURG, PA. 


ACKSON, DUGALD ., C. E. 
JACKSON, WILLIAM B., M. E. 


MEMBERS 


American Institute of Electrical Engineers 
American Society of Mechanical Engineers 
American Society of Civil Engineers 


Engineers. Experts, 
MADISON, WIS. 


ELLY ENGINEERING CO., THE 
JOHN F. 


Consulting and Contracting Engineers 
1449 BROADWAY, . . - NEW YORK. 


*Phone-7259 Cortlandt. 


KOHLER BROTHERS 


G. A. Epwarp KoH ter. FRANKLIN W. Kou_er. 
Contracting Electrical Engineers 
Lighting, Power, Railways. 
1804-1806-1808-1810-1812 FISHER BUILDING, 
CHICAGO. 


ELECTRICAL REPAIRS 


New and Second Hand Dynamos, Motors and Wattmeters 


We rewind Armatures, Fields and Transformers. 

Refill Commutators or make them new to order. 

Repair Arc Lamps and any piece of machinery or apparatus, 

Install Electric Light and Power Plants complete, or any individual machine. 
Have expert workmen and guarantee all we do. 


Northfuestern: Electric: Co. 


71 W. WASHINCTON ST., CHICACO 


S. H. MARTIN, Pres. M. J. CLARKE, Vice-Pres, J. R. DEANE, Sec’y & Treas 
of Electrical Apparatus anywhere 
always consults this paper’s adver- 


An Intending Purchaser tising pages to ascertain who makes 


what he wants. ELECTRICAL WORLD AND ENGINEER is recognized in every country of the world as 
the leading electrical journal 
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ANSINGH, VAN RENSSELAER. 


Iuminating and Electrical Engineer 


Specialty: The design of illumination for hotels, of- 
fice buildings, public edifices, etc. 


211 JACKSON BOULEVARD, CHICAGO. 


Telephone-—Harrison 2104. 





[MIASSON, R, S, 


Consulting Electrical Engineer, 


232 CROCKER BLDG. 
San Francisco, Cal. 


706 LANKERSHIM BLDG, 
Los Angeles, Cal. 


UNROE, HALL & HOPKINS, 


Chemical and Electrochemical Engineers 


OFFICE, BOND BUILDING, WASHINGTON, D. C. 


Plants designed and erected for the manufacture of 
Sulphuric Acid, Nitric Acid, Mixed Acids for Ex- 
plosives, namite, Smokeless Powder and other Ex- 
plosives, the recovery and concentration of spent 
acids, 


MURALT & CO, 
E 


ngineers and Contractors, 
25 PINE STREET, NEW YORK. 


Complete Electric Plants. Alternating Current Sys- 
tems a Specialty. 





PALMER, W.K., M. E. 


Consulting Engineer 


Mechanical and Electrical Engineering, Power Plants, 
Manufacturing Establishments, Designing of Machinery, 
Patent Work, Inspections, Tests and Reports. 

KANSAS CITY, MO. 
401 NEW YORK LIFE BLDG. Phone 2967 Main. 










PATTERSON, H, C, 


Mechanical, Electrical 
and Hydraulic Engineer, 


17 STATE STREET, NEW YORK, 


PEPPER & REGISTER, 


Generai Contractors 
112-116 N.sBROAD ST., PHILADELPHIA, PA. 


Electric Street Railways a Specialty. 














IERCE, Richardson & Neiler 


Consulting and Designing Engineers 


R. H. Pierce MANHATTAN BUILDING, 
S. G. NEILER CHICAGO. 
H. A. Rosinson 110 STATE STREET, BOSTON. 





_ INSTALLATION CO. 
Engineers 
Complete Power Plants Designed and Constructed 


GEORGE F. WESCOTT 
BUFFALO, N. Y. 





RATT, CHARLES R, 


M. AM. SOC. M. E. 


AN WINKLE, EDWARD 
Consulting Engineers. 
Shop Management, Machine Design and 
Manufacture, Elevator and Traveling Stairway. 
160 FIFTH AVE., NEW YORK. 
Telephone 807. Gramercy. 


PRATT & ATKINS 


Engineers 


Electrical, Steam, Mechanical, 
1e00-roor MONADNOCK BLDG., CHICAGO. 





ECKENZAUN, FRED’K 
Electrical Engineer 
Specialty: STORAGE BATTERY WORK. 
Examination, Tests, Equipments. 
77 CHAMBERS ST., NEW YORK. 


SANDERSON & PORTER, 
Engineers and Contractors, 


Electric Railways, Light, Power and 
Hydraulic Plants. 


52 WILLIAM STREET, NEW YORK. 





SARGENT & LUNDY, 


Engineers, 


1000-46 E. VAN BUREN ST., Chicago. 
FREDERICK SARGENT. A. D. LUNDY. 


1903 
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SCHOTT, W. H. 
Engineer and Contractor 


1220-21 MARQUETTE BUILDING, CHICAGO. 


Specra.ties.—Central Station Heating Plants, Water 
Works, Steam Plants, Electric Light, Gas and Street 
Railway Plants. 






GHEAFF & JAASTAD, 


Mechanical and Electrical Engineers. 





Plans and specifications for and superintendence of 
Electric Power and Lighting Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 


TANTON, LE ROY W. 


Consulting Telephone Engineer 


Plans, Specifications and Supervision of Installation of 
complete telephone plants. 


Special Reports on Telephone Properties and Apparatus, 
411 ELECTRICAL BLDG., CLEVELAND, OHIO 





AGNER, HERBERT A. 


Consulting Electrical and Mechanical Engineer 


Railway, Lighting & Power Plants. 
Specialty, Distribution. 
TIMES BLDG., NEW YORK CITY. 
415 LOCUST ST., ST. LOUIS. 


WHTE 


Engineers, Contractors 


43-49 EXCHANGE PLACE, NEW YORK, N. Y. 


Lonpon CoRRESPONDENT: 
J. G. White & Company, Limited, 
22a College Hill, Cannon St. 





& COMPANY, J. G, 


Incorporated. 






wir TED, THOMAS B,, 
Consulting Electrical and Mechanical 
Engineer, 
Railway, Lighting and Power. 
Plans, Reports, Sooiioctans, Superintendence of 


Transmission work and Electrical Equipment of Mines 
a Specialty. 


516 MAJESTIC BLDG., DENVER, COLO. 








The first issue of every month 


has an extraordinary foreign circulation in addition to 
the regular foreign and domestic circulation of ELEC- 
TRICAL WORLD AND ENGINEER. It goes all 
— the world to the best class of men you want to 
reach. 


USE LARGE SPACES AND GUTS. 


NEW EDITION 


STANDARD WIRING 


For Electric Light and Power. 


By H. C. CUSHING, Jr., A. I. E. E., Electrical Engineer and Inspector. 


ADOPTED By the Fire Underwriters of the United States. 

By Cornell University, Stanford University and other Technical Colleges and Schools. 
By over 47,000 Electrical Engineers, Central Station Managers and Wiremen. 
BEC A U SE It is the only book on Wiring and Construction kept strictly up to date. 


It contains all the necessary Tables, Rules, Formulas and Illustrations. 
It settles disputes, and if referred to before wiring will prevent disputes. 


Sent post paid upon receipt of price, by 


FLEXIBLE LEATHER COVER (Pocket Size) $1. 
McGRAW PUBLISHING COMPANY, 800K DEPARTMENT, 


4 Liberty St., N. Y. City 
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All Telephone Receivers 


as far as receiving is concerned do 
not deserve the name — receiver. 







American 
Bell Telephone 
Company, 






Always $2.00 





Always $2.00 















each, and yet each, and yet 





their sale is the 





their sale is the 









most extensive. 





most extensive. 










Our No. 3 receiver shown in the illustration has been a standard 
for 10 years. No further argument seems necessary. 

Our “Combination Key” will fit any make of telephone mailed, 
free if you mention this paper. 


'Stromberg-Carlson Tel. Mfg. Co. 


Gen’! and Eastern Office Sales Dept. 







1a5 Milk Street, Boston, Mass. 














THE FAHNESTOCK TRANSMITTER COMPANY 


Manufacturers of the 


Rochester, N. Y. Chicago, III. 
UNIVERSAL MICROPHONE and PATENT 
SPRING BINDING POST. 


nhs, 74 Cortlandt Street, New York City. 
t. and all Ginds sot Gout Wrodiage « of insulated or Baer WHEN WRITING TO ADVERTISERS PLEASE MENTION 
WARLEY DUPLEX macacr , COMPARY, PROVIDENCE, RHODE ISLAND | ELECTRICAL WORLD AND ENGINEER 


















Have You Had Trouble With =e 
Your Telephone Installation? DESK 












We should like to send you our Catalog 
and testimonials of People who are satisfied ADOPTED 


with the Installations of the FOR USE 

: : IN NOISY 

Clark Automatic Telephone Switchboard Co. | pices 
{5 CUSTOM HOUSE ST., PROVIDENCE, R. 1. (4) 










It is easier to make your advertising in 


ELECTRICAL WORLD AND ENGINEER 


brofitable than it is to make your business profitable without it 
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™* GCALCULAGRAPH 


Subtracts 


the time of commencing from the time 
of finishing and prints the difference— 
the elapsed time—the number of hours 
and minutes a man works, and 


It Makes No Clerical Errors 





Guessing on the cost of One instrument makes such records for it: 

factory products. all workmen in a department. The eiwys 
records may be made on cards contain- “Sure Thing.” 

ing the work order, that are adapted No Guess-work here. 


for use in the modern filing cabinets. 


They Are Individual Records Calculagraph Record Cards 


The card system of keeping records is the may be assembled so as to bring together, 
most flexible of any known method. It makes without posting, the labor of all persons 
possible a divisign of the labor of tabulating employed on a given product, to determine 
and compiling so as to get quick results. the cost of that product. 


SEND FOR BOOKLET 


Calculagraph Company 


1412 JEWELERS BUILDING, NEW YORK, U.S.A. 


STORAGE BATTERY ENGINEERING 


A Practical Treatise by LAMAR LYNDON 





CONTENTS: 


Part I.—Tue Leap Storace Battery. Chap. I. General Theory of the Storage Battery. II. General Requirements. III. On Voltage and its Variation. IV. 
On Quantity and Distribution of Active Material. V. On Gh ceraiyte, VI. On Quantity of Electrolyte. VII. On Internal Discharge. VIII. On the Influ- 
ence of Temperature. IX. On Capacity Variation. X. On Internal Resistance. XI. On Efficiency. XII. On Durability and Causes of Deterioration. 
XIII. On Diseases and their Remedies. XIV. On Care and Management. XV. Types of Planté Plates. XVI. Methods of Planté Formation. XVII. 
Faure System. XVIII. Applied Active Material Mixtures. XIX. Envelopes and Separators. XX. Containing Cells. XXI. Assembling and Installing. 
XXII. Testing. Appendix. Miscellaneous Data. 


Part II.—Avuxitiary Apparatus, Systems, Appiications. Chap. XXIII. Uses of Rotterien._ XXIV. End Cells. XXV. Counter E.M.F. Cells. XXVI. Re- 


sistances. XXVII. End Cell Switches. XXVIII. Automatic End Cell Switches. XXIX. End Cell Switch Indicators. XXX. End Cell Conductors. 
XXXII. Shunt and Series Boosters. XXXII. The Compound Booster. XXXIII. The Differential Booster. XXXIV. Constant Current Boosters. 















XXXV. Separately Excited Boosters. XXXVI. Notes on Design and Selection of Boosters. XXXVII. Rheostats. XXXVIII. Circuit-Breakers. XXXIX. 
Two-Wire Systems. XL. Two-Wire Systems with Boosters. LI. Three-Wire ayetene, XLII. Alternating Current Systems. XLIII. Computation of 
Battery Capacity. XLIV. Line Batteries. XLV. Plant Efficiency. XLVI. Example of Application of Battery to an Isolated Plant. 













Cloth. 360 Pages, 178 illustrations and diagrams, 4 large folding plates. Price, $3.00. 









This is a practical work intended for the electrical engineer who is called on to design and install storage battery 
equipments, or who has a battery power plant under his care. The first part deals with the storage battery, its construc- 
tion, action under various conditions, deterioration and the causes of the observed phenomena. The treatment is almost 
entirely physical, the chemical theory involved being very limited in extent and elementary in character. The second 
part covers all the apparatus, devices, and methods used in the application and control of batteries. The various sys- 
tems of boosters are described and an analytical discussion of each type is given. Some of the most important systems 
are illustrated by practical examples. Altogether it forms a complete compendium for the engineer, to which any ques- 
tion that may arise in storage battery practice may be referred and satisfactorily solved. 


McGRAW PUBLISHING CO., is tiserty street New York City 
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Will You Take the People’s Word ? 


Subscribers in the following cities will tell you that 
Automatic telephone service is the best: 











Chicago, III. Augusta, Ga. St. Marys, O. 
Grand Rapids, Mich. Albuquerque, N. M. Medford, Wis. 
Portland, Me. Columbus, Ga. Manchester, Ia. 
Fall River, Mass. Cleburne, Tex. Princeton, N. J. 
New Bedford, Mass. Dayton, O. and many others. 





AUTOIATIC ELECTRIC COPMPANY 


CHICAGO, U. S. A. 













Rass any 


ats PHONE 











American Independents 
Guaranteed 


AGAINST ENCROACHMENT BY USE OF OUR APPARATUS 


CENTRAL ENERGY 
M AG N ETO ; ; 10,000 lines 


AMERICAN ELECTRIC TELEPHONE Co. 
CHICAGO. 
LEICH POUR-PARTY SELECTIVE SYSTEM 


| | | Largest Independent Telephone Manufacturers 
iaeteTy, |e in the World 


‘* The Memory of Quality Lasts Long after Price has 
been forgotten.’’ 










We Have 
Many Designs 


of Telephones 
AND 


Switchboards 


The NORTH ELECTRIC CO. 


CLEVELAND, OHIO 
147-157 St. Clair St. CN 157 

















ev Aa Palle 











HOW MANY READERS 


OF ELECTRICAL WORLD AND ENGINEER HAVE .. 
FULL KNOWLEDGE OF EVERYTHING YOU MAKE? 








A Messenger— 


the 


SUREST, CHEAPEST, QUICKEST 
The Telephone 











They may never have known, or they may have known years ago. 
They may still have a partial knowledge; but unless you 


ADVERTISE PERSISTENTLY 


it does not take very long to be forgotten. 

















WIRELESS TELEGRAPH INSTRUMENTS | |Ge#Y ~s-~ 


Complete sets of instruments tact wane Everybody 
for Students, Bxperimenters, Col- S. H. COUCH COMPANY 
leges and Universities from $10.00 169 PEARL ST., BOSTON, MASS. 
to $50.00. Standard Sets for 
commercial telegraphing from 
1 mile to 150 miles quoted on 
application, and supplied on short 
notice. All instruments tested 
before delivery. 





vies E. esd 


a ate 

KENT POCKET METERS Automatic Volt Ammeter 

; TELEG RAH ELEP WW nd calibrate: 
mie DA TiHNT ATS 








oe se 
“Write for prices and bulletins on Atwater Kent Mfg. Co., 120 N. 6th St., en tle 
Atwater Kent Mfg, Co., 120 N, 6th St., Philadelphia | 


Wireless Telegraph Instruments, Spark- 
Plugs, X-Ray Coils, Automomobile Spark 


—— — es Coils, Clark’s Patented Show Case Re- 
flector. A gents wanted. 
is more widely quoted abroad than 
any other electrical journal published 

























THOS. E. GLARK WIRELESS TELEGRAPH-TELEPHONE CO. 


MANUFACTURERS OF HIGH GRADE SPECIALTIES 
Main Office, Factory and Laboratory, - - Pontiac, Mich. 
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has installed more large city 


Telephone Switchboards 


than all the other Independent telephone 
companies combined. They are all giving 
perfect satisfaction. 

We have recently greatly increased 
our manufacturing space by the addition 
of another factory and this in conjunc- 
tion with our immense new factory will 
enable us to make prompt deliveries on 
all standard goods. 

Write us for quotations on every thing 
in telephones. 





Supply Company 
Green and Congress Streets, CHICAGO 


Electric Building 
Cleveland. Philadelphia. 





FRANK B. COOK 


CABLE TERMINALS 
AND 


TELEPHONE PROTECTIVE APPARATUS 


of my well known standard types, for both Central 
Office and Subscribers’ Stations. Over 500,000 in 


use. Covered by U.S. Letters Patents. 


240-244 West Lake St., - Chicago, U. S. A. 


Write for Catalogue. Correspondence solicited. 


THE inNnTERNATIONA L 
New Type Self-Restoring Drop 


SWITCHBOARD. 


\sk for sample drop and quotations. Cost 
nothing to convince yourself that itis 


A PERFECT APPARATUS. 


Made in any desired capacity. 


INTERNATIONAL TELEPHONE M’F’G. GO. 


CHICACO, ILLINOTS. 





The Kellogg Switchboard 
and Supply Company 






Kellogg Switchboard and 






Keystone Telephone Building 








Yes. 

A Tele- 
phone 
On 
Thirty 
Days’ 
Trial! 
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We know words can’t describe the efficiency and 
beauty of this instrument; therefore, we are w to 
let you see it, because it can then be better ap reciated. 
The woodwork is of handsome design and nish. The 
generator, transmitter and receiver are mechanically 
perfect, and electrically correct, and our guarantee on 
this instrument goes on forever. It is not simply a 
guarantee for a week, a month or a year, but at any 
time after you have purchased this ins nt 
replace any part that should prove defective, when 
oe under proper management and normal con- 

tions. 

_Isn’t this a pretty clever offer? We will send it on 
trial, free. Examine it, test it, and then if we are not 
correct in our statements, send it back and we will pay 
the charges. Our prices are right, too. 


EWING-MERKLE ELECTRIC @ 


ST. LOUIS, U.S.A. 


igers-Adv 





WRITE FOR OUR CATALOGUE OF 
*%* ELECTRICAL BOOKS x % 


THE FESSENDEN 
Wireless Telegraph System 


The National Electric Signalling Company has brought suit in the 
United States Circuit Court, Southern District of New York, U. S. A., 
against the De Forest Wireless Telegraph Company, the American De 
Forest Company, Abraham White, President of said companies and Lee 
De Forest, Scientific Director, for infringement of Letters Patent of the 
United States of America Reissue, No. 12,115 of May 26, 1903, to Reg- 
inald A. Fessenden. This patent is for the well-known Fessenden 
Liquid Barreter or receiver for wireless telegraphy, the monopoly of 
which is controlled by 


The National Electric Signalling Company 
WASHINGTON, D.C., U.S.A. 





OUR LATEST 


The Biaphone 


WALL SETS $5.00 PER PAIR 


Fully guaranteed telephones, 
highest grades, solid back 






transmitters. 
Double Pole Receivers. 


LOWEST PRICES ON ALL STYLES 


Send for Catalogue. Big Discounts to Dealers. 


The Russell-Tomlinson Electric Go., Danbury, Conn, 
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The Adaptability of a 
Machine to requir- 
ments is the 
test of its 
Merit. 


THE WARREN 
ALTERNATOR 


has no complicated parts—no commutators, collectors or brushes. No frictional parts except the bearings. Nothing 
Its adaptability to 


to get out of order and maintains its regulation with fluctuation from no load to full load. 


requirements is one of the reasons why it is the best. 
A line to us will bring you full particulars. 


ay - 
: G. ° 
SANDUSKY, OHIO, v.s. 4. 
Rumsey Electrical M’f’r’s Co., Carter & Gillespie Electric Co., H. B. Coho & Company, 
1211 Filbert St., Philadelphia, Pa. Atlanta, Ga. 114 Liberty St., New York. 
Duncan-Hobson Electric Co., Wesco Supply Co., G. A. Wilbur Co., 
St. Louis, Mo. 183 Crocker Bldg., San Franciseo, Cal. 
Z.C. Miles & Piper, 


Dallas, Texas. 
W. I. Gray & Co., 
Seattle, Wash. 


C. A. Cotton, 
Minneapolis, Minn. 


A. M. Searles, 
129 Pearl St., Boston, Mass. 


1200 Fisher Building, Chicago, III. 


Single Phase Motors 


as a means of 


Increasing Central Station Earnings 


are the proper things to push. 


We can furnish them in sizes from 


1-4 to 35 horse power 


Wagner Electric Mfg. Company 


$T. LOUIS. MO... U. &S. A. 
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Runs on Both Direct 
and Alternating Current 


Without Changing a Nut, Bolt or Screw. 
Instantly Reversible on Either Current. 
Lower First Cost. 

Lower Cost of Maintenance. 

Less Space Occupied. 

Less Weight. 

Efficiency Unsurpassed. 

Runs on Any Phase. 

Runs on Any Cycle. 

Fields Cannot Burn Out. 


Peculiarly Adapted for Electric Vehicle, 
Marine and Street Railway Service. 
See Export Editions. 


DIALT MOTOR Co. 


1429 R. E. TRUST BLDG., PHILADELPHIA, PA. 





1904 CALENDAR 1904 


Invention and Discovery 


Being a MEMORIAL of the 


PERSONAL ACHIEVEMENTS of the GREATEST INVENTORS, 
DISCOVERERS and SCIENTISTS 


Who have esontributed to the 
Industrial Progress of the World 
Compiled and Edited by JOHN CASSAN WAIT 


In three forms, as a pocket memoranda book or diary, as a wall 
calendar and as a desk calendar. Each calendar contains 400 double- 
column pp. 6x4% reading matter, II pp. introduction, 365 blank pp. 
for memoranda or diary (one for each day of the year) and 16 
illustrations. 

Each page of reading matter contains brief biographies of two 
noted persons who have contributed materially to the industrial 
progress of the world, and gives briefly the discoveries or inventions 
made or the great works erected or created by them. It also contains 
two to four rare poetical gems of classic English literature describing 
or illustrating the sciences, industrial arts, invention or discovery. 
These selections have been chosen and applied appropriately to the 
inventor or discoverer or to the subject in which he wrought or 
studied. At the bottom of each page are given, in chronological 
order, the important events leading up to or resulting from the in- 
vention or discovery described. The work is an encyclopedia of 
great men and their doings. It is carefully indexed as to poetry, 
persons and things, and can be used as a book of reference. 

The calendar is educational, and what might have been dry reading 
has become a pleasant recreation when presented a little at a time 
and in the attractive manner in which this is offered. The author 
leads the reader through delightful ways heretofore untrod and com- 
paratively unknown. 

The work is illustrated by a decorative cover or back, and sixteen 
engravings showing the industrial progress of the world. It is bio- 
graphical, historical, educational, literary, scientific and philosophical. 

Prices, in wall or desk form, 60c.; pocket book, cloth, $1. Order 
early. Circular with sample pages on application to 


McGRAW PUBLISHING CO., 114 Liberty St., NEW YORK 
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DYNAMOS «xo MOTORS 


All Standard Multipolar 
Voltages Type 
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weet, 






1-2gH. P. to 
25 H. P. Motors. 





8 to 350 Light Dynamo 






Can be mounted on floor, wall or ceiling. 
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AARON ELECTRIC CO. 


I41 So. Clinton St., CHICAGO, ILL. 
















HUNTER’S 
Patent Friction Clutch, 
Cut-off Coupling 


For connecting and discon- 
necting lines of shafting, wa- 
terwheels, steam engines or 
other machinery without 
slackening speed of motive 
power. 


Friction Clutch Pulleys 


Starting and stopping machinery 
without shock or jar 


JAMES HUNTER MACHINE CO., North Adams, Mass. 
































































































FEDERAL ELECTRIC CO., ERIE, 





Manufacturers of 
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North, South, East, West, at home and abroad, ELECTRICAL WORLD 
AND ENGINEER is recognized as the leading electrical journal, and fs 
therefore the one which is consulted when purchasing is to be done. 
se wt wt ot st Ut has no geographical limitations. § # KH 8 
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The Keystone Electric Co. 


DYNAMOS ‘MOTORS SWITCHBOARDS 
GENERATORS 


Cast Iron Frames 


Laminated Poles 
K. W. to750K. W. 1500 r.p.m.—90 Fr. p.m. 


MOTORS 
Variable Speeds 
Standard Designs 


4H.P.to500H.P. 2000 r.p.m.—200 Fr. p.m. 





















WATSON MOTORS 


Direct connected to Forge, 
Blowers and Exhausters. 





We have ready for immediate delivery 
direct-current motors from ¥ to 15 H. P. 









We have an interesting proposition to make 





to agents. Write for particulars Dept. B. 


MFG. BY 


THE MECHANICAL APPLIANCE CO. 
| MILWAUKEE, WIS. 


Send for Bul. No. 60 







Main Office and Works 


ERIE, PA. 


NEW YORK PHILADELPHIA BALTIMORE CHICAGO 


















RECENTLY PUBLISHED 


FOUR NEW BOOKS 


Storage Battery Engineering. A practical treatise for En- 
gineers by Lamar Lyndon. 












Cloth, 360 pages, 178 illustrations and diagrams, 
4 large folding plates 





$3 00 






The Art of Illumination. By Louis Bell, Ph. D. 
350 pages, 125 illustrations 





. $2 50 









Steam Power Plants, their Design and Construction. By 
Henry C. Meyer, Jr., M. E. 


160 pages, 16 plates and 6s illustrations . $2 00 
















The Induction [lotor; Its Theory and Design, set forth by 
a practical method of calculation. By Boy de la Tour; trans- 
lated from the French by C. O. Mailloux. 







225 pages and 75 illustrations . $2 50 






Any » the above willbe sent post paid to any part 
of the world on receipt of price 






WE CAN SUPPLY ANY ENGINEERING BOOK PUBLISHED 





McGRAW PUBLISHING CO., Book Dept., 114 Liberty St., N. Y. 
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HIGH 


THOROUGHLY 









VITRIFIED 





PROCESS. 


Factories : 


GRADE PORCELAIN 


INSULATORS 


120,000 
MADE BY THE THE THOMAS{[IGLAZED FILLED 


MANUFACTURED BY 


THE R. THOMAS SON’S COMPANY, 


Main Office, EAST LIVERPOOL, OHIO. 
EAST LIVERPOOL, OHIO and LISBON, OHIO. 














PRACTICALLY 


NON-PUNCTUR- 
ABLE 





VOLTS. 






Send for Catalog. 








Sales Office : 39 CORTLANDT ST., NEW YO ORK, N.Y. (4) 





ACCOUNTANTS. 
Weiss, W. F. 

AIR COMPRESSORS. 
Christensen, N. A. 


ANNUNCIATORS. 
Central Electric Co. 
Edwards & Co. 

Electric Appliance Co. 
Holtzer- — = Co. 
Ostrander & Co., 


ASBESTOS. 
Johns-Manville Co.. H. W. 


AUTOMATIC FIRE ALARMS. 


Copenhagen Auto. Fire Alarm Co. 
Montauk Fire Detecting Wire Co. 


AUTOMATIC SCALES. 
Richardson Scale Co. 


AUTOMOBILES. 
Ward Leonard Elec. Co. 


AUTOMOBILE CHARGING PLUGS. 


Electric Contact Co. 


BATTERIES, PRIMARY. 
Central Electric Co. 
Eastern Carbon Works. 
Edison Mfg. Co. 
{ones & Son, J. 
<napp Elec. '& Novelty Co. 
Leclanche Battery Co. 
Manhattan Elec’l Supply Co. 
Western Electric Co. 


BATTERIES, STORAGE. 
American Battery Co. 
Columbus Storage Battery Co. 
Electric Storage Battery .Co. 
Gould Storage Battery Co. 
Hatch Accumulator Co. 
national Battery Co. 


Smith Storage Battery Co. 
rage meer Supply Co. 
United States Battery Co. 
Willard Storage Battery Co. 
BELLS. 
Edwards & Co. 
Hill Brass Co., N. N. 
Ostrander & Co., W. R. 
Viaduct Co. 
BELTING. 


Shultz Belting Co. 
BELT DRESSING. 
Dixon Crucible Co., Joseph. 
BINDING POSTS. 
I ernational Brass & Elec. Co. 
tional Acme Mfg. Co. 
BLOWERS. 
irtevaht Co., B. F. 


nm 
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“EDGEWISE” RHEOSLAT (CAST GRID RESISTANCE) 


DESIGNED FOR COMPACT ARRANGEMENT IN BANKS 


Battery Charging 


Rheostats 


Made in Several Styles 


Send for Catalogue and Prices 
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THE WIRT ELECTRIC CO. 


NEW YORK 


CLASSIFIED INDEX. 


KOILERS. 
Babcock & Wilcox Co. 
New York Safety Steam Power Co. 


Smith Co., S. Morgan. 
Station Equipment Co. 
Wetherill & Co., Robt. 


BOILER COMPOUNDS. 
Dearborn Drug & Chemical Co. 


BOLTS. 
National-Acme Mfg. Co. 
BOOKS, TECHNICAL. 
Audel & Co., Theo. 
McGraw Publishing . 
Van Nostrand Co., D. 
Spon & Chamberlain. 


BRASS GOODS. 
Crane Co. 
International Brass & Elec. Co., Inc. 
Lunkenheimer Co. 


BRIDGES. 
American Bridge Co. 


BRUSHES, DYNAMO. 
Eastern Carbon Works. 
poms Fibre-Graphite Co. 


W. Co. 
Le Valley Vite Carbon Brush Co. 
Wirt Electric Co. 


BULB CLEANERS. 
Incan. Electric Lt. 


BUSHINGS. 
Bossert Electrical Construction Co. 
Compressed Fibre Co. 
Scranton Button Co. 
Siemon Hard Rubber Corporation. 
CABLE HANGERS. 
Chase-Shawmut Co. 
Johns-Manville Co., H. W. 
Standard Underground Cable Co. 


CALCULATING MCH. 
Lecce Co. 


McCullough-Dazell Crucible Co. 
CAR HEATERS, ELECTRIC. 
Johns-Manville Co., H. W. 
Simplex Electrical Co. 
CAR LIGHTING, ELECTRIC. 
Consolidated Railway Electric Lighting & 
Equipment Co. 
CARBON. 
Eastern Carbon Works. 
Frorup, L. E. 
Reisinger, Hugo. 
CARBON CLUTCHES. 
Peterson & Co., J. L. 
CASTINGS. 
Lowell Model Works. 
New England Butt Co. 
Smith Co., S. Morgan. 


Manip. Co. 


CELLULOID, PERFORATED. 
Aitchison Perforated Metal Co., Robert. 


CHAIN BLOCKS. 
Yale & Towne Mfg. Co. 


CHUCKS. 
Hardinge Bros. 


CIRCUIT BREAKERS. 
Bissel Sip, He 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Ft. Wayne ag ay Wks. 


La Roche Co., A. 
Ward Leonard Factiric Co. 
CLIMBERS. 


Cincinnati Tool Co. 

Klein & Son, Mathias. 

Reidy, J. J. 

Smith, Hemenway & Co., Corp. 


CLOCK SWITCHES. 

Bissell Co., F. 

Souleare h Co. 

Hartford Time Switch Co. 

Kilbourne & Clark Co. 
CLUSTERS. 

Benjamin Elec. Mfg. Co. 

Dale Someeny. 
COMMUTATORS 

Elliott Bros. Elec. Co. 

Heck, Louis. 

Northwestern Electric Co. 
COMMUTATOR Ser oun. 

Allen & Co., L. 

Dixon Crucible e. Joseph. 

Egan, J..J: 

Hart & Co. 

K. & W. Co. 

McLennan Co., 

Southworth & "Hare. 
COMMUTATOR TRUING DEVICE. 

Akron Elec’! Mfg. Co. 
CONDENSER 

Alberger Condenser Co. 


Conover “© 

Marshall, m. *(Electric.) ; 
Stanley Elec. Mfg. Co. (Electric.) 
CONDUITS. 


Alphaduct Mfg. Co. 

American Circular Loom Co. 
American Conduit Co. 
American Stone Conduit Co. 
American Vitrified Conduit Co. 
Bergmann Elec’l Works. 

Camp Co., H. B. 

Gest, G. M. 

National Conduit & Cable Co. 
Osburn Flexible Conduit Co. | 
Pittsburg Sewer Pipe & Conduit Co. 


Continued on Page 36. 


PHILADELPHIA 


CHICAGO 





CONDUITS & 
TRACTORS. 
Wm. Gherky. 
Sprague Electric Co. 
Standard Vitrified Conduit Co. 
CONNECTORS AND TERMINALS. 
Shain, Chas. D. 
Smith, Hemenway & Co., Corp. 


aie od! al SUPPLIES. 
Bissell Co., F. 
Peirce, Jr., C. L 


CONSTRUCTION TOOLS. 
Cincinnati Tool Co, 
Klein & Sons, Mathias. 
Smith, Hemenway & Co., 


CONTROLLERS. 
Case Mfg. Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & & Supply Co. 
Globe Elec. Controller Co. 
Schureman & Co., J. L. 
Sundh Electric Co. 

Ward Leonard Electric Co. 
Wirt Electric Co. 
CONVEYING MACHINERY. 
Coal, Ashes, etc.) 
Case Mfg. ow 
Hunt Co. o 


fon hitg. Co 

ink-Belt ngineering Co. 
Maris Bros. 

Mead Mfg. Co., John A. 
Robins Conveying Belt Co. 
United Telpherage Co. 


COOLING TOWERS. 
Alberger Condenser Co. 


CORD ADJUSTERS. 

Crescent Co. 

Incan. Elec. Lt. Manip. Co. 

Kinsman Electric & Ry. Supply Ce. 
CORD, ARC LAMP. 

Samson Cordage Works. 
CORD, FLEXIBLE. 

American Elec’l. Works. 
CORD, TROLLEY. 

Samson Cordage Works. 
COVERS, CRUCIBLE. 

McCullough- Dalzell Crucible Cae. 
CRANES, TRAVELING. 

Case Mfg. Co. 

Maris Bros. 

Niles Tool Works Co. 

Muralt & Co.. 

Northern Engineering Works. 
yowuas & Harnischfeger. 
Yale .. sua Mfg. Co. 

CROSS ARMS. 
Eastern on & Pin Ce. 


ENGINEERS & CON- 


Corp. 








i 
i 
: 
/ 
/ 
| 
/ 





If we haven’t 
it in stock 
no one has it 


This is the real season 
for buying lamps. 

Now is when lamps 
are wanted, and then 
more lamps. 

If you want lamps in 
a rush we can supply 
them. If you are very 
hurried, telegraph. 

We handle the: 


Adams- 
Bagnall 
Arc 
Lamps 


for every circuit. 
The most durable and 


efficient made. (3) 


DOUBLEDAY-HILL 





ELECTRIC Co. 


PITTSBURG, PA, 
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Eccleston Lumber Co. 
Locke Insulator Mfg. Co. 
varies & Son, W. C. 
Locust Pin Co. 
CRUCIBLES. 
McCullough-Dalzell Crucible Co. 
CURRENT TAPS. 
Dale Company. 
Meyrowitz, E. B. 
ous OUTS. 
& W. Fuse Co. 
ius Wayne Electric Works. 
Pass & Seymour, Inc. 
CYLINDER OIL. 
Kellogg & Co., E. H. 
DESK LAMPS. 
Kinsman Elec. & Ry. Supply Co. 
McLeod, Ward & Co. 
DIALS, ENAMEL. 
Manhattan Dial Co. 
DRILLS, PORTABLE. 
Stow Mfg. Co. 
DRILL GRINDERS. 
Morse Twist Drill & Machine Co. 
Pratt & Whitney Co. 
DYNAMOS AND MOTORS. 
Aaron Elec. Co. 
Akron Elect. Mfg. Co. 
Allegemine Elektricitats Gesellschaft. 
American Engine Co. 
Bissell Co. 
Bogue, C, 


British Westinghouse Elec. & Mfg. Co. 


British Thomson-Houston Co. 
Brush Elec’l eerie eras Co. 
Bullock Electric 
Carlisle & Finch ag 
er 2d Elec. Co. 
Cc Electric Co. 
Commercial Electric Co. 
Crocker-Wheeler Co. 
Dialt Motor Co. 
Dick, Kerr & Co. 
Diehl Mfg. Co. 
Eck Dyasme & Motor Works. 
Electric Machinery Co. 
Electro-Dynamic Co. 
Elwell-Parker Electric Co. 
Emerson Electric Mfg. Co. 
Federal Electric Co. 
Ft. Wayne Electric Works. 
Fuller Co. 
General Electric Co. 
General Incandescent Arc Light Co. 
Gilmore Electric Co. 
Goudey-McLean Co. 
Gregory Electric Co. 
Hamerschlag Const. Co. 
Hertner Electric Co. 
Hobart Elec. Mfg. Co. 
Holtzer-Cabot ec. Co. 
effrey Mfg. Co. 
enney Elec. Mfg. Co. 
ordan Bros. 
eystone Electric Co. 
Kilbourne & Clark Co. 
La Roche Co., F. A. 
Lincoln Electric Co. 
Mechanical ppplience Co. 
Milwaukee Elec. 
Muralt & Co. 
Mustard, John. 
National Elec. Co. 
New England Motor Co. 
Northern Electrical Mfg. Co. 
porthwesters Electric Co. 
ns sa. & Begiee Co. 
ay namo ngine 
Ratbias & Livers Co Co. 
Rossiter, MacGovern & Co. 
Roth Bros. & Co. 
Royal Electric Co. 
Rushmore Dynamo Works. 
Schoonmaker & Co., A. G. 
Schureman & Co., 5. . 
Sprague Electric Co. 
Stanley Elec. Mfg. 
Station i Fawigment e 
Stow M 
Seostuvant tm, B. F. 
Thompson-Bonney Co. 
Thompson, Sons & Co. 
Triumph "bine. Co. 
Wagner Elec. Mfg. Co. 
Warner, W. 
Warren Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
ELECTRIC CARRIAGE CALLS. 
Edwards & Co. 


ELECTRIC HEATING DEVICES. 
American Electrical Heater Co. 
ohns-Manville Co., H : 

ilbourne & Clark Co. 
Prometheus Elec. Co. 
Simplex Electrical Co. 
United Elec. Heating Co. 


ELECTRIC LAUNCHES. 
Electric Launch Co. 


ELECTRIC MINE LOCOMOTIVES. 
server ete. Co 
uralt & Co. 
ELECTRIC NOVELTIES. 
Beck Electric Co. 
Carlisle & Finch Co. 


Electric Contract Co. 
Knapp Elec. & Novelty Co. 


ELECTRIC SIGNS. 

Federal Elec. Co. 

Haller Machine Co. 

Reynolds Elec. Flasher Mfg. Co. 
Western Display Co. 


ELECTRICAL INSTRUMENTS. 
Biddle, James G. 
Bristol Co. 
Crompton & Co., Ltd. 
Cutter Elect’] & Mfg. Co. 
Diamond Meter Company. 
Dongan Instrument Co. 
Duncan Elec. Mfg. Co. 
Eldredge Elec. Inst. Co. 
Empire Electrical Inst. Co. 
Foote, Pierson & Co. 
Ft. Wayne Electric Works. 
General Electric Co. 
General Incandescent Arc Light Co. 
Gregory Electric Co. 
eae Electrical Instrument Co. 
elvin & James White, Ltd. 
Keystone Electrical Instrument Co. 
Leeds & Northrup Co. 
Machado & Roller. 
Northern Elec’l Mfg. Co. 
Pignolet, Louis M. 
ueen & Co. » Inc. 
tanley Elec. Mfg. Co. 
Stanley Instrument Co. 
Wagner Elec. Mfg. Co. 
Warner Instrument Co. 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Inst. Co. 
Whitney Electrical Inst. Co. 
Willyoung & Gibson Co. 


ELECTRICAL TESTING. 
Lamp Testing Bureau. 


ae ae a la 
Splitdorf, C. F. 
arley Duplex Magnet Co. 


ELECTROPLATING DYNAMOS. 
Bogue, C. J. 


ELEVATORS. 
Aultman ae 


yy iy 
ink-Belt ngineering Co. 


ENGINEERS AND CONTRACTORS. 
American oe © Co. 
Archer, Geo. 
Arnold Bicctric Power Station Cu. 
Ashley & Stern. 
Baker & Co., W. E. 
Barstow, W. S. 
Brown, Chas. L. 
Bryan-Marsh Co. 
Burch, Edward P. 
Byllesby & Co., H. M. 
Carman & Co., Chas. Whitney. 
Chapman, Chas. A. 
Coho & i? mn. BB. 
Collins, A. Frederick. 
Corson, Wm. R. C. 
Doble, Robert McF. 
Electric Construction Co., Ltd. 
Electrical Equip. & Supply Co. 
Ford, Bacon & Davis. 
Foster, Horatio A. 
Fuller Co. 
General Engineering Co. 
Gest, G. M. 
Hanchett, Geo. T. 
Heck, Louis. 
Horry, Wm. Smith. 
Humphrey, —? is 
Hutton En 
Iron City ae Co. 
ackson, Dugald C. 
ackson, William B. 
elly wens oe o-» John F. 
Kilbourne & Clar 
Kohler Bros. 
Lansingh, Van Rensselaer. 
Mailloux, C. O 
Masson, R. S. 
Mott & Craven. 
Munroe, Hall & Hopkins. 
Muralt & Co. 
Palmer, W.. K. 
Patterson, H. C. 
Pepper & Register. 
Pierce, Richardson & Neiler. 
Power Installation Co. 
Pratt, Charles R. 
Pratt & Atkins. 
Reckenzaun, Fred’k. 
Sanderson & Porter. 
Sargent & Lundy. 
Schott, W. H. 
Sheaff & Jaasted. 
Smith, m. Lincoln. 
Stanley ro Mfg. 
Stanton, Le Roy 
Van Winkle, ward. 
Wagner, Herbert A. 
Westinghouse, a eid & Co. 
White & Company, J 
Whitted, Thomas B 
ENGINES, GAS AND GASOLINE. 
Allis-Chalmers Co. 
Carlisle & Finch Co. 
Lowell Model Co. 
Marinette Gas Engine Works. 
Otto Gas Engine Works. 
Parsell & Weed. 
Westinghouse Machine Co. 
Wood Ca., BR 


ENGINES, OIL. 

American Diesel Engine Co. 
| ENGINES, STEAM. 
Allgemeine Elektricitats Gesellschaft. 
Allis-Chalmers Co. 
American Engine Co. 
Ball & Wood Co. 
Ball Engine Co. 
3ayley & Sons Co., Wm. 
British Westinghouse Elec. & Mfg. Co 
Brush Elec’] Engineering Co. 
Buckeye Electric Co. 

Continued on Page 38. 
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Dick, Kerr & Co. 
Frick Co. (Corliss and Automatic). 


Fuller Co. 
rns Foundry & Mch. Works. 
e & Sons, A. L. 


cad & & Co., James. 
Maxfield Francke Co. 
McIntosh, Seymour & Co. 
Minneapolis Steel & Machy. Co. 
New York Safety Steam Power Co. 
Payne & Co., B. W. 
Power & Mining Machinery Co. 
Reeves Engine Co. 
aitgwey Dynamo & Engine Co. 
Rochester Mch. Tool Co. 
Rotary Eng. Co. 
Shepherd Engineering Co. 
Skinner Engine Co. 
Southwark Foundry & Mach. Co. 
Station Sacupment Co. 
Sturtevant Co., F. 
Tod Co., Wilitar 
Thompson-Bonney Co. 
Vilter Mfg. Co. 
Watertown Engine Co. 
Westinghouse Machine Co. 
Wetherill & Co., Robt. 
EXHAUST HEADS. 
Burt Mfg. Co. 
FANS AND FAN MOTORS. 
Bates & Bro. Co., D. L 
British Thomson-Houston Co. 
Central Electric Co. 
Century Elec. Co. 
Dayton Fan . Motor Co. 
Diehl Mfg. 
Doubledar- Hill Elec. Co. 
Emerson Elec. Mfg. We; 
Ft. Wayne Electric Works. 
General Electric Co. 
Gen. Inc. Arc Lt. Co. 
Goudey-McLean Co. 
Holtzer-Cabot Elec. Co. 
Hunter Fan & Motor Co. 
_— Electric Co. 
napp Electric & Novelty Co. 
Mechanical Appliance Co. 
Ohio Electric Works. 
Robbins & Myers Co. 
 pameana Co., A 
Sprague Electric Co. 
Stuart-Howland Co. 
Western Electric Co. 
FANS, EXHAUST & VENTILATING 
Diehl Mfg. Co. 
Fuller Co. 
Sturtevant Co., B. F. 
FIBRE. 
American Vulcanized Fibre Co. 
Compressed Fibre Co. 
Delaware Hard Fibre Co. 
Kartavert Mfg. Co. 
Scranton Button Co. 
Siemon Hard Rubber Corporation. 
United Button Co. 
Vulcanized Fibre Co. 
FILES, RASPS, ETC. 
Barnett Co,. G. & H. 
FIRE ALARMS. 
Copenhagen Automatic Fire Alarm Ce. 
Montauk Fire Detecting Wire Co. 
FIXTURES (Gas and Electrical). 
Benjamin Elec. Mfg. Co. 
Dale Company. 
Kilbourne & Clark Co. 
FLASHERS. 
Electric Motor & Equipment Ce. 
Reynolds Elec. Flasher Mfg. Co. 
FLEXIBLE SHAFTS. 
Stow Mfg. Co. 
FORGES. 
Sturtevant Co., B. F. 
FUEL ECONOMIZERS. j 
Green Fuel Economizer Co. 
FUSES. 2 
American Electric Fuse Co. 
Anyun Lamp & Elec. Co. 
Brush Elec’! Engineering Ce. 
Central Electric Co. 
Chase-Shawmut Co. 
sanenae Fuse Wire & Mfg. Ce. 
& W. Fuse Co. 
es Massnick Co. 
Johns-Manville Co., H. W. 
GAUGES, STEAM. 
Crosby "Steam Gage & Valve Ce. 
Lunkenheimer Co. 
GAS LIGHTING APPARATUS. 
Electric Contract Co. 
Ohio Electric Works. 
Ostrander & Co., W. R. 
Splitdorf, C. F 
GLASS. * 
Lippincott Glass Co. 


GLASS TUBES. 
Lippincott Glass Co. 


GLOBES, ARC LAMP. 
Pheenix Glass Co. 


GLOBES, SHADES, ETC. 
American Reflector & Lighting Ce 
Dale Company. 

Frink, I. P. 

Holophane Glass Co. 

Kinsman Electric & Ry. Supply Ce 
National X-Ray Reflector Co. 
Pheenix Glass Co. 


GEARS. ; 
New Process Raw Hide Co. 


Smith Co., S. Morgan. 
GEAR CUTTING MACHINES. ‘ 
Hardinge Bros. 
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TRANSFORMERS 


For any voltage or frequency. High potential testing transformers. 





Step up and step down transformers, for long distance transmission. 






The 
Lakon 


THE LAKON COMPANY, “ttre 


ELKAART, INDIARA, U. GS. A, 


=n S- 718 


VENTILATED TYPE. OIL TYPE. 

















wy 





System 
INDUCTION MOTORS 


are made in three distinct types to meet a wide range of operating conditions 


TYPE A MOTOR 





AREIBRIOGE MY 85-424 


This is the simplest type of motor extant. The armature is of the 
“squirrel cage” pattern and wear on the motor is reduced to that which 
takes place in the bearings. With this type of motor a starting compen- 
sator is generally used. The simple device reduces the potential applied to 
the primary of the motor resulting in a corresponding decrease in the start- 
ing current. 


TYPE B MOTOR 


In this type the starting current is kept low by introducing starting re- 
sistance within the secondary circuit. This motor does not possess the 
same simplicity of construction as the type A, owing to the fact that the 
armature has a polar winding and a device for varying the armature re- 
sistance is a necessary adjunct in its construction, but it has this advan- 
tage—it will start a given load with a current materially less than that taken 
by the type A. Therefore, it is recommended when the motor must start 
heavily loaded and where a large current, such as the motor with short- 
circuited armature takes when starting at full load,, would be objec- 


tionable. 





ARMATURE OF TYPE A MOTOR. 


In addition to the above we also manufacture TYPE C MOTOR for variable speed 


STANLEY ELECTRIC MANUFACTURING COMPANY 


PiTTsriE£LlD, MASS. 


RECENTLY PUBLISHED 


DESIGN OF DYNAMOS 


By SILVANUS P. THOMPSON. 


Author of Dynamo Electric Machinery, The Electromagnet and Electromagnetic Mechanism, Polyphase Electric Currents, etc., etc. 


Cloth. 8vo. 253 Pages, 92 Illustrations, 8 Folding Plates, 2 Folding Tables and 4 Pages of Colored Plates. PRICE, $3.50. 


CONTENTS. 
j I.—Dynamo Design as an Art. _ V.—Armature Winding Schemes. APPENDICES: 
II.—Magnetic Calculation as Applied to Dynamo V1.—Estimation of Losses, Heating and [Pressure I.—Wire Gauge Tables (Copper), British. 
Design. ; ‘ Drop. II.—Wire Gauge Tables (Copper), American. 
III.—Copper Calculations; Coil Windings. VII.—The Design of Continuous Current Dynamos. III.—Schedules for the Design of Continuous Cur- 
IV.—Insulating Materials and Their Properties. VIII.—Examples of Dynamo Design. rent Dynamos. 


WILL BE SENT, POSTPAID, TO ANY PART OF THE WORLD ON RECEIPT OF PRICE. 


McGRAW PUBLISHING COMPANY, 114 Liberty St., NEW YORK. 
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IMPROVEMENT 


since the earliest develop- 


ment of the enclosed arc 


lamp is the invention of 


THE 


HEANY 


Enclosed 
Arc Lamp 


No mechanical clutch. 
Only two movable parts. 
No sliding contacts. 

These are only three of 
the characteristic good feat- 
ures—our catalogue tells of 
many others. 


THE 


AMERICAN 
ELECTRICAL 
MFG. CO. 


27 N. 10 STREET 


PHILADELPHIA 
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GRAPHIT 

Dixon Crucible Co., Jos. 
GREASE. 

Dixon Crucible Co., Jos. 
HACK SAWS. 

Smith, Hemenway & Co., Corp. 
BANGER BOARDS. 

ie a Wee. Electric Works. 


naan RUBBER, PERFORATED. 
Aitchison Perforated Metal Co., Robert. 


HEATING oy Sty ts abe 
Sturtevant Co., B. F. 
HEATING BY EXHAUST STEAM. 
American District Steam Co. 
at —— AND STEAM. 
Case M 7° 
oe .e Co. 
Muralt & Co. 
Pawling & Harnischfeger. 
United Telpherage Co. 
HOISTING ChAT SAFETY. 
Yale & Towne Co. 
HYDRAULIC MAC HINERY. 
Pelton Water Wheel C 
ICE MAKING MACHINERY. 
Vilter Mfg. Co. 
IGNITERS, GAS ENGINE. 
Carlisle & Finch Co. 
Holtzer-Cabot Elec. Co. 
INDUCTION COILS. 
International evens & Elec. Co., Inc. 
Ostrander & Co., W. R. 
Splitdorf, 
arley ly Magnet Co. 


INSULATORS AND INSULATING MA- 
TERIA 


L. 
American Elec’] Wks. 


American Insulating Wire $ Cable Co. 


American Vulcanized Fibre 
Anderson Mfg. Co., A. & J. M. 
Bellevue Porcelain Works. 
Bergmann nel Works. 
Bissell Co., F. 
Calman Co., Emil. 
Compressed Fibre Co. 
Connolly Bros., Ltd. 
Crescent Insulated Wire & Cable Co. 
Delaware Hard Fibre Co. 
Dielectric Mfg. Co. 
Empire China Works. 
Ft. Wayne Electric Works. 
Hartford Faience — 
ears Glass Co. 
Imperial Porcelain Works. 
ohns-Manville Co., H. 

avert Mfg. Co. 
Kruesi, P. J. 
Locke Insulator Mfg. Co. 
Mica Insulator Co. 
Murdock, > 
Munsell & Co., Eugene. 
Mustard, ; , 
National ire Corporation. 
New England Butt Co. p 
Pass & Seymour, Inc. (China). 
Ryle & Co., Wm. (Silk). 
Safety Insulated Wire & Cable Co. 
Scranton Button Co. 
Siemon Hard Rubber Corporation. 
Standard Paint Co. 
Standard Underground Cable Co. 
Standard Vitrified Conduit Co. 
Sterling Varnish Co. 
Steward Mfg. Co., D. M. 
Sunlight Lava Mig. Co. 
Thomas & Sons, R. Thomas. 
Trenton Porcelain Co. 
United Button Co. 
Vulcanized Fibre Co. 
Waterbury & Co 

JACKS. 

Smith, Hemenway & Co., Corp. 
Watson-Stillman & Co. 
JUNCTION BOXES. 
Bossert Electric Construct. Co. 
es Electric Co. 
Fuse Co. 
| S ‘Incandescent Arc Light Co. 
Johnson & Morton. 

LAMP ADJUSTERS. : 

Incan. Electric Lt. Manip. Co. 

Kinsman Electric & Ry. Supply Co. 
LAMPS, ARC. 

Adams-Bagnall Elec. Co. 

Allgemeine _Elektricitats Gesellschaft. 

American Electrical Mfg. " 

Anderson Mfg. Y on hs % 3) a. 

Bissell & Co., F. 

British Thomson-Houston Co. 

Brush Elec’l Engineering Co. 

Buckeye Elec. Co. 

Central Electric Co. 

Doubleday-Hill Elec. Co. 

Ft. Wayne Electric Works. 

General Electric Co. 

General Incandescent “ss Light Co. 

Gregory Electric Mfg. 

Stanley Electric Mfg. oe 

Warner, W. F. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 

LAMP BULBS. 

Lippincott Glass Co. 

LAMP COLORING COMPOUND. 
Signaloid Chemical Wks. 
Webster Chemical Co. 

LAMP GUARDS. 

Swan & Co., F. A. 

LAMP HOLDERS. 

Bergmann Elec’] Works. 
Crescent Co. 
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LAMPS, INCANDESCENT. 
yun Lamp & Elec. Co. 
Banner Elec. Co. 
Bissell Co 
Brilliant Electric Co. 
British Thomson-Houston Co. 
Brush Elec’l Engineering Co. 
Central Electric Co. 
Columbia Inc. nome, Co 
Downward ‘fe lectric Co. 
Economical E ic Lamp 
dison Dec. Min. Lamp Dept. 
General Biccttic Co. 
General Incandescent Arc Light Co. 
Germania ss Lamp Co. 
ee & Son 
achado & T kolier. 
Missouri American Elec. Co. 
Munder Elec. Co. 
New York & Ohio Co. 
Phelps Co. 
Sawyer-Man Electric Co. 
Shelby Electric Co. 
Tipless Lamp Co. 
Standard Electric Mfg. Co. 
Sterling Elec’l Mfg. . 
Western Electric Co. 


LAMP METER. 
Talmont Electric Engineering Co. 


LAMPS, MINIATURE. 

Edison Dec. & Min. Lamp Co. 

Jaeger Min. Lamp Co. 
LAMPS, NERWST. 

Nernst Lamp ~. 

LAMPS, REGULATING. 
Economical Electric Lamp Co. 
Phelps Co 

LAMP REPLACERS. 

Incan, Electric Lt. Manip. Co. 


LATHES. 

Barnes Co., W. F. & John. 

Hardinge Bros. 

Sebastian Lathe Co. 

Seneca Falls Mfg. Co. 
LETTERS FOR ELECTRIC SIGNS. 

Haller Machine Co. 

Western Display Co. 
LINEMEN’S TOOLS. 

Bissell Co., F. 

Cincinnati Tool Co. 

Smith, Hemenway & Co., Corp 

Utica "Drop Forge & Tool Co. 
LIGHTNING ARRESTERS. 

Cook, Frank 

D. & W. Fuse Co. 

Garton-Daniels Co. 

Muralt & Co. 

Stanley Elec. Mfg. Co. 

Viaduct Mfg. Co. 

Westinghouse Elec. & Mfg. Co. 


LUBRICATORS. 
Crane Co. 
Lunkenheimer Co. 
MACHINE Tels. ETC. 
Barnes Co., W. F. & John. 
Bement, Miles & Co. 
Hardinge Bros. 
Niles Tool Works Co. 
Pond Machine Tool Co. 
Pratt & Whitney Co. 
Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 
Watson-Stillman Co. 
Woodward & Rogers Co. 
MARINE ELECTRIC EQUIPMENT. 
Electro-Dynamic Co. 
Kilbourne & Clark Co. 
MAST AgMS. 
Brady, T. 
Creaghead a Co. 
MEP SCAL Pes AEATUE. 
cen, +4 4 = 
Sp tdorf se 
METALS. 
American Platinum Works. 
Baker Co 
Croselmire & te oe 
Leslie & Co., 
Phosphor hd Smelting Co. 


METAL LETTERS. 
Haller Machine Co. 
METALS, PERFORATED. 


Aitchison Perforated Metal Co., Robert. 


METAL POLISH. 
Allen Co., Inc., L. B. 
Hoffman, George W. 


MICA. 
Mica’ Insulator Co., H. W. 
ica Insulator Co. 
Munsell & Co., Eugene. 
Schoonmaker, A. O. 
Sills-Eddy Mica Co. 
Vance, ff 
MILLING MACHINES. 
Becker-Brainard Milling Machine Co. 
Niles Tool Works Co. 
Pratt & Whitney Co. 
MINING MACHINERY. 
neral Electric Co. 
Jeffrey Mfg. Co. 
Muralt & Co. 
Power & Mining Machinery Co. 


MODEL MAKERS. 
Baillard, E. V. 
International Brass & Electric Co., Inc. 
Parsell & Weed. 


MOTOR CLOTH AND INSULATING 
PAPERS. 


Standard Paint Co. 
Continued on Page 40. 
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NAME PLATES. 
Becker Eng. Co., A. 
Crowe Metal Mfg. Co. 
NIPPERS AND PLYERS. 
Cincinnati Tool Co. 
Smith, Hemenway & Co., Corp. 
Utica Drop Forge & Tool Co. 


NON-MAGNETIC WATCHES. 
Becken, A. C. 

NOZZLES. 
McCullough-Dalzell Crucible Co. 


NUMBERING AND DATING MA 
CHINES. 


Bates Machine Co. 

NUTS. 
International Brass & Elec. Co. 
aa Acme Mfg. Co. 


O Kellogg & H. 
OIL AND GREASE CUPS. 
Bay State Stamping Co. 

Crane Co. 
Lunkenheimer Co. 


OIL FILTERS AND PURIFIERS. 
Burt Mfg. Co. 

OUTLET BOXES. 
Chicago Fuse Wire & Mfg. Co. 
Bossert Electric Construction Co. 
Renim Specialty Co. 


OVERHEAD RAILWAYS. 
United Telpherage Co. 


PACKING. 
enkins Bros. 
ohns-Manville Co., H. W 
eerless Rubber Mfg. Co. 


PAINTS, VARNISHES, ETC. 
Calman & .. Emil. 
Mustard, 

Standard Paint Co. 
Sterling Varnish Co. 


PATENT ATTORNEYS. 
Byrnes & Townsend. 
Dyer & Dyer. 
Goepel & Niles. 
ohnson, Thomas J. 
osenbaum, Wm. A. 
Straley, Hasbrouck & Schloeder. 
Townsend & Decker. 


PHOTOMETER STANDARDS. 
Lamp Testing Bureau. 


PHOSPHOR BRONZE. 

Phosphor pronase Smelting Co. 
PHOSPHORIZE 

McCullough- Dakeil Crucible Co. 
PINIONS. 

New Process Raw Hide Co. 
PLATINUM. 

American Platinum Works. 

Baker 0. 

Croseimire & Ackor. 
PLUGS. 

Paiste Co., H. T. 
PLUMBAGO 

McCullough-Dalzell Crucible Co. 
POLES, TIES, BRACKETS, PINS, ETL. 

Bissel @ F. 

Brady, T. H. 

Eastern Arm & Pin Co. 

Eccleston — Co. 


Kellogg S. B. © Sxeol Co. 
Linddiey Bros. . 
Medora Milling a 

Phelan, D. W. 


Porter —— Co. 

Sterling & a aw. SC. 

Strock, 

Valentine Clack Co. 

Va. Locust Pin “~ 

Worcester Co., C. 
PORCELAIN MANUFACTURERS, 

Bellevue Porcelain Works. 

Empire China Works. 

Hartford Faience Co. 

Imperial Porcelain Works. 

Locke Insulator Mfg. Co. 

Mustard, John. 

Pass & Seymour, - 

Thomas & Sons, R. aonmes. 

Trenton Porcelain 


POW. TRANSMISSION MACHIN- 


Akron Elec’l Mfg. Co. 
Case Mfg. Co. 
a Mfg. Co. 
unter Machine Co., a 
Link-Belt Engineering 
Muralt & Co. 
Niles Tool Works Co. 
Paeren en AND SPECIAL MA- 


er Miles & Co. 
Hunter Machine a+ Juemee. 
Pond Machine Tool Co. 
Watson-Stillman Co. 
PULLERS SHAFTING, COUPLINGS, 


waster Machine Co., James. 
sare, Mfg. Co. 
iles Tool Works Co. 
Smith Co., S. Morgan. 
PUMPS, ELECTRIC, 
Commercial Electric Co. 
Emerson Elec. Mfg. Co. 
Quimby, Wm. E. 
PUMPS, OIL. 
Lunkenheimer Co. 
PUMPS, STEAM. 
McGowan te. 3.. 3. 
Quim Wm 
PUMP ALVES, ‘RUBBER. 
Crosby Steam Gage and Valve Ce. 
PUNCHES AND SHEARS. 
Bement, Miles & Co. 
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Ghe height of 
effectiveness, 


perfection of workmanship and design, and 
simplicity of construction, are embodied in 


DALE’S 
WIRELESS CLUSTER 


The most practical cluster ever produced. Worth 
more than any other cluster on the market and 


COSTS LESS 


PRICES AND DISCOUNTS ON APPLICATION 


THE 
DALE COMPANY 


NEW YORK 











SPRING 


TURN YOUR 
LIGHTS ON 
AT THE 
FIXTURE 


STEM WIRES 
CONNECT 

DIRECT TO 
BINDING SCREWS 
IN CLUSTER BODY 


AND SAVE 
COST OF 
WIRING 

TO SWITCH 
ON WALL 


BENJAMIN ELECTRIC MFG. CO. 


CHICAGO - - NEW YORK 


VULCANIZED FIBRE 


Highest grade for electrical insulation and mechanical 
purposes. In sheets, tubes, rods and special shapes 


Catalogue and Samples on Application 












If it is insulating tape or cloth in rolls on inch 
pasteboard centres, any width, it’s 


IMPERIAL VARNISH CLOTH 


Up-to-date goods put up in up-to-date style. 

The saving in labor in using is possibly equal to ten per cent. of the cost. 
SILLS-EDDY MICA COMPANY 

CHICAGO. 





NEW YORK. 


_—_.... 


WRITE FOR OUR CATALOGUE OF ELECTRICAL BOOKS 













Windoes Globe Holder Co. 





VULCANIZED FIBRE CO., - Wilmington, Del. 


» GLOBE HOLDER 


NEW - STRONG 
SAVES TIME 
SAVES SHADES 









ELECTRIC AND GAS 


Bright Brass, Old Brass, 
Oxidized Copper 










“Dian 
OMnitehes 
Trade <H> Hark 


Chis Crade-Mark guarantees quality. 
Che Gart Mfg. Co., Gartford, Conn. 


New York Boston Chiragn Toronto, Out. 








































































































ee eee 
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MICHIGAN COLLEGE OF MINES 


F. W. McNAIR, President. 


A state institution located in and 
making use of an active mining dis- 
trict. For Year Book giving list of 
graduates and AL occupations ap- 
pl President or Secreta 

Newsbien, Michigan. wt; 











WRITE FOR OUR 
CATALOGUE OF % 


Electrical Books 








PAIR 


McCORMICK 
TURBINES 


4000 H.P., 72 ft. head, arranged to drive generator 
and a single turbine to drive exciter. 
tings built for the Hudson River Water Power 
Company for their Spier Falls plant and 14 pairs 
51” for their plant at Mechanicsville, N. Y. Write 
for catalogue, if contemplating purchase of tur- 


bines. 
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S. MORGAN SMITH CO., York, Pa., U.S.A.176" Federal street 








Pond Machine Tool Co. 
Pratt & Whitney Co. 


RAIL BONDS. 
Roebling’s Sons Co., J. A. 


RAILWAY SUPPLIES (Electric). 
Brush Elec’l Engineering Co. 
Central Electric Co. 

General Electric Co. 
Johns-Manville Co., H. W. 


RAILWAYS (MINIATURE). 
Carlisle & Finch Co. 


RAW HIDE PINIONS. 

New Process Raw Hide Co, 
RECEPTACLES. 

Benjamin Elec. Mfg. Co. 

Dale Company. 

Electro Dynamic Co. 

General paar Arc Light Co. 

Paiste Elec. Mfg. 

Trumbull Elec. Mfg. Co. 


REELS. 
Conord & Sons, Eugene. 


REFLECTORS. 
American Reflector & Lighting Co. 
Dale Company. 
Frink, I. P. 
Holophane Glass Co. 
National X-Ray Reflector Co. 
Pheenix Glass Co. 
Sunlight Reflector Co. 
REFRIGERATING MACHINERY. 
Vilter Mfg. Co. 
REPAIRING. 
Chicago Edison Co. 
Elliott Bros. Elec. Co. 
Gregory Electric Co. 
Heck, Louis. 
Northwestern Electric Co. 
RHEOSTATS. 
Cutler-Hammer Mfg. Co. 
General Incandescent Arc Light Co. 
Globe Elec. Controller Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 
ROCK DRILLS. 
Jeffrey Mfg. Co. 
ROSETTES. 
Hart Mf, 
Pass & Rae. Inc. 
SAL AeA. 
Klipstein & Co., 
Roessler & eis Chem. Co. 
SCALES AUTOMATIC. 
Richardson Scale Co. 
SCHOOLS AND COLLEGES. 
American School of Correspondence. 


Electrical Engineer Inst. of Correspond- 


ence Inst. 
International Correspondence Schools. 
McGill University. 
Michigan College of Mines. 


SCREWS. 
National-Acme Mfg. Co. 
SEARCHLIGHTS. 
Bogue, orme 2° 
Carlisle & Finch Co. 
Ft. Wayne Electrical Works. 
Rushmore Dynamo Works. 


SECOND-HAND APPARATUS. 
Beardsworth Eng. & Mch. Co. 
Bender, George. 

Bissell & Co., F. 
Gregory Electric Co. 


is an Bros 

orthwestern Elec. Co. 
Rossiter, MacGovern & Co. 
Schoonmaker Co., A. G. 
Schureman & Co., J. L. 
Station Equipment Co. 
Thompson-Bonney Co. 
Thompson, Son & Co. 
Whitehead Machinery Co. 


SHADE HOLDERS. 
-E-M Shade Holder Co 
Vindoes Globe Holder Co. 


Sis. 
e Co., Wm. 
SIGN Lt LETTERS. 
Western Display Co. 
Haller Machine Co. 
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SLATE. 
Monson Burmah Slate Co. 


SOCKETS. 
Benjamin Elec. Mfg. Co. 
Bryant Electric Co. 
Dale Company. 
General Electric Co. 
Johns-Manville Co., H. W. 
Paiste Co., H. T, 
Pass & Seymour, Inc. 
Federal Electric Co. 
Trumbull Elec. Mfg. Co. 
Yost Electric Mfg. Co. 
SOLDERING FLUX. 
Allen Co., L. B. 
Crescent Company. 
K. & W. Co. 
SOLDERING IRONS. 
American Elec’! Heater Co. 
United Elec, Heating Co. 


SOLENOIDS. 

Schureman & Co., J. L. 
SPRINGS. 

Barnes Co., Wallace. 


Cary Spring Works. 

Dunbar Bros. 

Manross, F. N. 
STAMPINGS—SHEET METAL. 

Bay State Stamping Co. 
STAPLE DRIVERS. 

Minchin, John. 
STEAM ENGINE INDICATORS. 

Crosby Steam Gage & Valve Co. 


STEAM TRAPS. 
LunRenheimer Co. 


STEEL. 

American Bridge Co. 

Leslie & Co., A. C. 
STEEL PINS. 

Locke Insulator Mfg. Co. 
STOKERS. 

Westinghouse, Church, Kerr & Co. 


STOPPERS. 
McCullough-Dalzell Crucible Co. 


SUPPLIES, GENERAL ELECTRICAL. 


Bergmann Eel Works. 
Bissell & Co., 
Central Electric a 
Doubleday-Hill Elec. Co. 
Electric an Co. 
Electrical “eS & queely Co. 
Ewing- Merkle lec. Co. 
General Electric — 
earemery Electric Co. 
Goudey-McLean Co. 
fonse & Son, J. 

elsey & Co., W. H. 
Kilbourne & Clark Co. 
Kinsman Elec. & Ry. Supply Co. 
McLeod, Ward & Co. 
Manhattan Hieckt Supply Co. 
Ostrander & Co. 
Partrick, Carter ’& Wilkins. 
Stuart-Howland Co. 
Trumbull Elec. Mfg. Co. 
Warner, W. F. 
Western Electric Co. 


SWITCHBOARDS. 
Allgemeine Elektricitats Gesellschaft. 
American Elec. pengenee Co. 
Anderson Mfg. Co., A. & I. M 
Bissell Co., 
Bossert Electric Const. Co. 
British Thomson-Houston Co. 
Clark Automatic Tel. S. B. Co. 
Crouse-Hinds Co. 
Electro-Dynamic Co. 
General Incandescent Arc Light Co. 
H. O. S. Engineering Co. 
Haas Elec. & Mfg. Co., R. 
Johnson & Morton. 
Kellogg Switchboard & Supply Co. 
Keystone “a t Telephone Co 

tang Elec. o, ia 

La Roche cs - 

Muralt & Co. 

National Switchboard Co. 

North Electric Co. 

Sterling Electric Co. 


Sundh Electric Co. 
Wagner Elec. Mfg. Co. 


SWITCHES, ETC. 
Allgemeine a Gesellschaft. 
ae Mfg. ; .M 

penta Eker Works. 
Bissell & Co., F 
Bossert Elec. "Const. Co. 
(Central Electric Co. 
Cuase-Shawmut Co. 
Cook, Frank B 
Crouse-Hinds Co. 
Cutter Electrical & Mfg. Co. 
Electro-Dynamic Co. 
Ft. Wayne Electric Works. 
General *Flectric Company. 
General Incandescent Arc Light Co. 
Hart Mfg. Co. 
Hill Elec. Co., W. S. 
H. O. S. Engineering Co. 
Lang & Morton. 

Elec. oy a 

 s yw f. A 
Muralt & Co. 
Renim Specialty Co. 
Sterling Flectric Co. 
Sundh Electric Co. 


TABLET BOARDS. 
Bossert Elec. Const. Co. 
Crouse-Hinds Co. 
ee & eee 

a Roche Co., F. A. 


TAPE. 
American Electrical Works. 
Electric Appliance Co. 
Manhattan Electrical Supply Co. 
Okonite Co. 
Standard Paint Co. 


TAPS AND DIES. 
Carpenter Tap & Die Co., J. M. 
Pratt & Whitney Co. 


TELEPHONES. 
American Bell Telephone Co. 
American Electric Telephone Co. 
Atwater Kent Mfg. Co. 
Automatic Elec. Co. 
Bissell Co., F. 
Central Tel. & Elec. Co. 
Clark Automatic Tel. S. B. Co. 
Clark Tel. & Tel. Co., Thos. F. 
Conn. Telephone & Elec. Co. 
Couch Co., S. H. 
Eureka Elec. Co. 
Ewing-Merkle Elec. Co. 
Holtzer-Cabot Elec. Co. 
International Tele. Mfg. Co. 
Kellogg Switchboard & Supply Co. 
Manhattan Elec’! Supply Co. 
Murdock, 2; 
North Electric Co. 
Russell-Tomlinson Elec. Co. 
Sterling Electric Co. 
Se nberg cs pone Tele. Mfg. Co. 
Viaduct o. 
West Electric & 
Western Electric Co. 


TELEPHONE SERVICE. 
New York Telephone Co. 
TELEPHONE SUPPLIES. 
Bissell Co., F. 
Calculgraph Co. 
Centra el. & Elec. Co. 
Conn. Telephone & Elec. Co. 
Fahnestock Transmitter Co. 
Holtzer-Cabot Elec. Co. 
Kellogg Switchboard & Supply Co. 
North Electric Co. 
Russell-Tomlinson Elec. Co. 
Scranton Button Co. 
Siemon Hard Rubber Corporation. 
Sterling Electric Co. 


TELEPHONE TEST CONNECTORS. 


Benedict & Burnham Brass & Copper Co. 


TELPHERAGE. 
United Telpherage Co. 


TESTING LABORATORY. 
Lamp Testing Bureau. 


THEATRE DIMMERS. 
Cutler-Hammer Mfg. Co. 
Globe Elec. Controller Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 





TIME STAMPS. 
Calculgraph Co. 

TIME SWITCHES. 
Hartford Time Switch Co. 

TRACTION SYSTEMS. 
General Electric Co. 
Muralt & Co. 
TRANSFORMERS. 
Allgemeine Elektricitats Gesellschaft 
American Transformer Co. 
Crawfordsville Elec. Co. 
Ft. Wayne Electric Works. 
General Electric Co. 
Gregory Electric Co. 


Lakon Co. 
Moloney Elec. Co. 
Muralt & Co. 


New York & Ohio Co. 
Stanley Elec. Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


TRIPLEX BLOCKS. 
Yale & Towne Mfg. Co. 


TROLLEYS AND TRACK OVERHEAD. 
Yale & Towne Mfg. Co. 


TUBULAR DISPATCH. 
United Telpherage Co. 
TURBINES. 
Leffel & Co., James. 
Smith Co., S. Morgan. 


VACUUM PUMPS. 
Alberger, Condenser Co. 
Pulsometer Engineering Co., Ltd. 


VACUUM VALVES. 
Acton, John. 


VALVES. 
Crane Co. 
Crosby Steam Gage & Valve Ce. 
Jenkins Bros. 
Lunkenheimer Co. 


VISES 
Utica Dro Forge & Tool Co. 

VOLTAGE ——— 

Bissell & Co., F 
Electric seo Co. 

VULCABE 
Johns-Manville Co., H. W. 

VULCANIZED FIBRE. 

Vulcanized Fibre Co. 

WATCHMAN’S CLOCKS. 

Am, Mbt AY Time Detector Co. 

WATER MOTOR 
Rosenberg Co., 

WATER WHEELS, 

Leffel & Co., James. 
Pelton Water el Co. 
Smith Co., S. Morga 

WATER WHEEL G ‘V ERNORS. 
Lombard Governor Co. 

Sturgess Governor Eng sine Co. 
Woodward Governor 

WINDING MACHINERY. 
American loouletng,. Machinery Co. 

WINCHES, SAFET 
Yale & Towne Mfg. 

WIRELESS TEL. I STRUMENTS. 
Clark Tel. & Tel. Co., Thos. F. 
National Elec. Spelling Co. 

WIRES AND CA 
American Insulating Wire & Cable Co. 
American Elec’l Wks. 

Atlantic Insulated Wire & Cable Co. 
Bridgeport Brass Co. 

Central Electric Co. 

Chicago Insulated Wire Co. 
Connolly Bros., Ltd. 

Crescent Insulated Wire & Cable Co. 
Electric Appliance Co. 

Hazard Mfg. Co. 

Indiana Rubber & ine. Wire Co. 
India Rubber & G. P. Ins. Co. 
Magnet Wire .Co. 

Montauk Fire Detecting Wire Co. 
Moore, A. F. 

National Conduit & Cable Co. 
National India Rubber Co. 
National Wire Corporation, 

New York Insulated Wire Co. 
Okonite ,Co., The. 

Roebling’s Sons Co., J. A 

Safety Insulated Wire & Cable Co. 
Simplex Electrical Co. 

Standard Vaeqeeryend Cable Ce. 
Waterbury & © 





IS MORE WIDELY QUOTED ABROAD THAN ANY OTHER 
ELECTRICAL JOURNAL PUBLISHED. 


es Fs 
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URALT & CO. 


25 PINE STREET, NEW YORK. 


As consulting and contracting en- 
gineers we design and erect complete 
electric plants in the U. S. or abroad, 





making a specialty of alternating cur- 


rent systems. 


We also sell the highest type ot 
alternating current electrical machin- 
ery, generators, transformers and 


motors. 


Special facilities for export allow us 
to make exceedingly favorable prices 
on all Canadian, Mexican, Central 


and South American contracts. 





3500 K. W. three-phase Generator, 3000 Volts, 315 revolutions per minute, for direct 
connection to water wheel. 


PIKES PEAK POWER CO. 
The illustration herein shown is that of Pikes Peak Power Co.’s hydro-electric transmission plant, located 
near Victor, Colorado. It consists of three 1000 horsepower Pelton Wheels operating under 1180 foot head 


and direct-connected to electric generator. 
This electric power is supplied to the many mines, mills and other industries in that vicinity. This plant 


has been running day and night for four years at practically no expense for repairs. 
Send for catalog illustrating many other plants of similar character. 


Pelton Water Wheel Co., ti? tices st, Ne waisco 


SAMSON TURBINE 


The illustration shows the large NIAGARA design, HORIZONTAL SHAFT TURBINES recently in- 
stalled by us, for the NIAGARA FALLS HYDRAULIC POWER & MFG. CO., Niagara Falls, N. Y. Tests 
conducted by competent engineers developed as follows: 














Head. Gateage. Speed. H.P: Generator Effcy. Turbine Effcy. 
213 ft. % 257 r.p.m. 1750 95% -730% 
213 “ 34 > 3000 95% 856% 
aie * Full se." 3500 95% .815% 






These results have never been equalled by any turbine of the Horizontal Shaft Design, operating under 
equally HIGH HEADS. The test was made AFTER TURBINES WERE INSTALLED, direct coupled to 
Generators. Francis’ weirs and formule for discharge were used. The original test reports on file at our 
These turbines are all fitted with our SAMSON BALANCED GATES. Note especially the UNIFORM 








offices. 


SPEED at ALL GATEAGES. 


te neu JAMES LEFFEL & CO., Springfield, Ohio, U. S. A. 
wmVe Tm@avceuc or GBLECTRIGAL BOSGKS 
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BIG MONEY FOR DEALERS 


in Zenith lamps (2 watts perc. p.) Quick and 
ready sales, satisfactory to the dealer and con- 
sumer. 

The Zenith lamp is an incandescent lamp. with 
all its simplicity, fitting any standard, key or 
keyless, Edison or T.-H. base socket. Made in 
25 c. p., 60 watts, and 55 c.p., 120 Watts. Life 
is about the same as regular 3.5 watt incandes- 
cent. 

Handsome descriptive catalogue upon appli- 
cation. 


ELECTRIC APPLIANCE COMPANY, 


ELECTRICAL SUPPLIES 
92 and 94 West Van Buren Street, CHICAGO. 


Sterling Insulating, 


Black Finishing and Core Plate Varnishes 
STERLING VARNISH CO., 


PITTSBURG, PA. 


SPOT CORD roz.. 


EDISON MINIATURE LAMPS 


have been for twenty years 
The Standard of the World 






and are to-day more largely used than 
all other makes combined. 








SERVICEABLE, ECONOMICAL, RELIABLE. 







EDISON DECORATIVE AND MINIATURE 
LAMP DEPT., 


General Electric Co., HARRISON, N. J. 





(1) 













This cut 
is made 
from an la 
untouched 
photograph of 
of the 16-c.p. 
Edison lamps. 
The one on 
the left is en- 














SAMSON 


i i ne ee ee Arc Light closed in a 
, a “Silage a, “ag AND Holophane 
scientific 

Send for Samples and Prices. Trolley Cord prism g] Aig 
globe No. 









SAMSON CORDACE WORKS, BOSTON, MASS. 3350; the oth- 
opaline globe. 
A partition 
the two illu- a oe | 
Electrical and Photometrical Standardization. minated surfaces, so that only one exposure was necessary. 
Arc and Incandescent Lamp Tests. 
Se reap A GOOD SALESMAN 
Secondary Standards of Candle-power Furnished. 


er is enclosed 
BE] t * j T ti ‘ in an ordinary 
* was placed 
Laboratories beeen the 
two lights and 

Resistance, Conductivity and Insulation Tests. 

Calibration of Measuring Instruments. 
LAMP TESTING BUREAU (Incorporated) 
546 East 80th Street New York City 


can make almost any article seem good until you try it. We are the 
only concern that relies entirely on the reports and indorsements of 
lamp manufacturérs and lighting experts. 

By correctly applying the laws of optics to the problem of lighting, 


WE MAKE the illumination of ANY lamp can be GREATLY increased. 


the We are the only manufacturers of scientific optical glass globes. 


P-K ROSETTE f=. || \tThe Holophane Glass Co. 


that has advantages in 
double method of cap- 


fastening found in - — re 15 East 32d Str., New York. 


other rosette—a 
turn or a lock. : 

Send for descriptive 
bulletin. 


H. T. PAISTE CO. 
Philadelphia, Pa. 








WRITE FOR OUR CATALOGUE OF | 


*%* ELECTRICAL BOOKS =» 


SUNLIGHT WINDOW REFLECTOR 














The enclosed fuse that fits 













for Panel 
Bonrde 












ARKLESS FusE 
HORTON MASSNILA CO 


MS He ‘pt i ore} UD . iif ae 
TULLE LL ee Md ad 














YOU WANT THE 

SOLDERING STICK A L L E N 

The Flux that makes solder 

ing easy. Ask your dealer 
BIG STICK 10c. 







LOW PRICES BEST QUALITY PROMPT DELIVERY 


are the inducements we offer 








Open Link Cut 








Outs, etc. WRITE FOR CATALOGUE AND ESTIMATE iT WILL PAY You L. B. ALLEN CO. Inc., Sole Maker: 
HORTON MASSNICK 1332 Columbia Ave., Chicago 
co. SUNLIGHT RE FLECTOR co. Sen for ‘*Soldering Sense’’—our new bx 


23 Raynor St., Detroit 


141 COURT STREET BROOKLYN, N.Y. 





